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SUMMARY 


The  Dike  14  Confined  Dredged  Material  Disposal  Facility  (CDF)  at  Cleveland,  OH, 
was  the  site  of  an  avian  botulism  outbreak  in  1986.  At  that  time  the  use  of  noisemaking 
devices  was  not  successful  in  preventing  the  use  of  the  CDF  by  shorebirds.  wading  birds, 
and  waterfowl  susceptible  to  botulism. 

The  Buffalo  District  of  the  US  Army  Corps  of  Engineers  identified  the  problem  as  one 
requiring  a  generic  solution  that  could  be  applied  at  other  operational  CDFs.  The  follow¬ 
ing  report  describes  a  pilot  project  in  which  plant  propagules  were  planted  at  the  CDF 
prior  to  the  disposal  operations  so  that  a  vegetative  cover  would  rapidly  appear  as  the 
CDF  dewatered  after  disposal  operations.  The  presence  of  the  vegetation  on  the  dewater¬ 
ing  dredged  material  was  expected  to  make  the  CDF  unattractive  to  shorebirds,  wading 
bkds,  and  waterfowl. 

The  pilot  project  was  a  qualified  success  in  the  prevention  of  a  1987  outbreak  of  avian 
botulism.  The  duration  of  the  disposal  operation  and  the  depth  of  the  dredged  material 
placed  in  the  CDF  limited  the  anticipated  vegetation  establishment.  The  final  elevation  of 
the  dredged  material  relative  to  the  level  of  Lake  Erie  allowed  the  site  to  dewater  and  the 
vegetation  that  emerged  attracted  a  terrestrial  avifauna.  The  observed  botulism  abatement 
was  the  result  of  both  additional  filling  and  vegetation  establishment. 

The  procedures  used  to  establish  vegetation  were  feasible,  compatible  with  dredging 
and  disposal  schedules,  and  cost-effective.  A  unique  combination  of  equipment  was  re¬ 
quired,  but  all  of  the  components  were  readily  available. 
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PREFACE 


This  work  was  sponsored  by  the  Buffalo  District  of  the  US  Army  Corps  of  Engineers 
(CENCB).  The  work  was  conducted  by  the  Environmental  Laboratory  (EL),  US  Army  En¬ 
gineer  Waterways  Experiment  Station  (WES),  Vicksburg,  MS.  The  study  was  conducted 
under  the  direction  of  Dr.  John  Harrison,  Chief  of  EL,  and  under  the  general  supervision 
of  Dr.  C.  R.  Lee,  Chief  of  the  Contaminant  Mobility  and  Regulatory  Criteria  Group,  and 
Mr.  Donald  L.  Robey,  Chief  of  the  Ecosystem  Research  and  Simulation  Division  (ERSD). 

The  study  was  conducted  by  Dr.  John  W.  Simmers  of  ERSD,  Mr.  Steven  I.  Apfelbaum 
of  Applied  Ecological  Services,  Juda,  WI,  and  Mr.  Len  F.  Bryniarski,  Planning  Division, 
CENCB.  The  CENCB  Project  Manager  was  Mr.  Donald  E.  Borkowski. 

Funding  for  the  study  was  provided  by  CENCB.  Technical  reviewers  were  Drs. 

Douglas  Gunnison  and  C.  R.  Lee,  ERSD,  and  Dr.  Gerould  Wilhelm,  The  Morton  Ar¬ 
boretum,  Chicago,  IL. 

COL  Dwayne  G.  Lee,  CE,  was  the  Commander  and  Director  of  WES  at  the  time  of  the 
study.  COL  Larry  B  Fulton,  EN,  is  the  present  Commander  and  Director.  Dr.  Robert  W. 
Whalin  is  Technical  Director. 

This  report  should  be  cited  as  follows: 

Simmers,  John  W.,  Apfelbaum,  Steven  I.,  and  Bryniarski,  Len  F.  1990.  “Assessment 

of  Avian  Botulism  Control  Pilot  Project  at  the  Dike  14  Confined  Disposal  Facility, 

Cleveland,  Ohio,”  Miscellaneous  Paper  EL-90  23,  US  Army  Engineer  Waterways 

Experiment  Station,  Vicksburg,  MS. 
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CONVERSION  FACTORS,  NON-SI  TO  SI  (METRIC) 
UNITS  OF  MEASUREMENT 


Non-SI  units  of  measurement  used  in  this  report  can  be  converted  to  SI  (metric)  units  as 


follows: 

Multiply 

By 

To  Obtain 

acres 

4,046.873 

square  metres 

cubic  yards 

0.7645549 

cubic  metres 

Fahrenheit  degrees 

5/9 

Celsius  degrees* 

feet 

0.3048 

metres 

horsepower  (550  foot-pounds 
(force)  per  second) 

745.6999 

watts 

inches 

2.54 

centimetres 

square  inches 

6.4516 

square  centimetres 

*  To  obtain  Celsius  (C)  temperature  readings  from  Fahrenheit  (F)  readings,  use  the  following 
formula:  C  =  (5/9)  (F  -  32). 
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ASSESSMENT  OF  AVIAN  BOTULISM  CONTROL  PILOT  PROJECT 
AT  THE  DIKE  14  CONFINED  DREDGED  MATERIAL  DISPOSAL 
FACILITY,  CLEVELAND,  OHIO 


PARTI:  INTRODUCTION 
Background 


Avian  botulism 

1.  Botulism  is  a  bacterial  disease  often  associated  with  anaerobic  conditions  on  mud 
flats.  Six  strains  of  the  bacterium  Clostridium  botulinum  that  may  cause  illness  have  been 
identified  by  Duffus  (1980).* 

2.  Avian  botulism  is  a  common  disease  of  waterfowl.  The  disease,  also  called  limber- 
neck  or  Western  duck  sickness,  usually  occurs  in  shorebirds  or  wading  birds  congregating 
on  emerging  mud  flats  during  the  late  summer.  The  causative  organisms  are  bacteria  of 
the  genus  Clostridium  that  multiply  and  produce  a  toxin  in  the  bodies  of  dead  invertebrate 
animals  under  anoxic  conditions.  Clostridium  botulinum  type  C  is  the  specific  strain 
responsible  for  limberneck  in  shallow-water-dwelling,  insect-feeding,  and  omnivorous 
birds.  The  bacteria  are  naturally  present  in  sediments  and  soils,  as  spores.  Under 
anaerobic  conditions,  mesophilic  temperatures,  and  pH  levels  ranging  from  5.7  to  8.0,  the 
spores  "germinate"  and  the  bacteria  multiply  rapidly.  It  would  appear  that  the  appropriate 
conditions  for  the  multiplication  of  the  bacteria  are  often  present  in  the  hot  late  summer 
and  early  fall  months  (July-October).  During  this  period,  decaying  vegetation  or  ver¬ 
tebrate  and/or  invertebrate  animal  carcasses  may  occur  along  shorelines  and  in  shallow 
water  providing  a  source  of  protein  for  the  bacterial  growth.  As  a  carcass  decays,  the 
decomposition  process  uses  up  available  oxygen  in  the  carcass,  producing  anaerobic 
conditions.  Bacterial  spores,  possiDiy  ingested  when  the  animal  was  alive,  "germinate" 
after  the  animal’s  death.  As  the  bacteria  multiply,  they  release  toxin.  As  the  outbreak 
progresses,  the  presence  of  the  carcasses  of  dead  birds  may  provide  additional  sources  of 
infection  for  unaffected  birds.  Birds  may  feed  directly  on  invertebrate  carcasses  that 
contain  the  toxin.  Alternatively,  the  birds  may  feed  on  live  maggots  of  flesh  flies  or 
blowflies  that  lay  eggs  on  dead  vertebrates.  These  insects  apparently  accumulate  C. 
botulinum  toxin  in  their  bodies  as  they  feed  on  the  carcasses.  Some  infected  birds  may 
carry  the  disease  to  neighboring  wetlands  and  mud  flats.  Once  a  bird  is  infected,  the 
botulism  toxin  attacks  the  parasympathetic  nervous  system  and  usually  causes  death. 

3.  Botulism  bacteria  are  naturally  present  in  waterways  and  widely  distributed  in  or¬ 
ganic  soils.  Avian  botulism  occurs  in  mud  flats  and  in  naturally  occurring  or  manmade 
wetlands.  While  little  is  known  about  the  occurrence  or  extent  of  botulism  infections  in 
naturally  occurring  wetlands,  the  incidence  of  the  disease  and  the  presence  of  dead  and 
dying  birds  within  confined  dredged  material  disposal  facilities  (CDFs)  are  often  singled 
out  for  attention  by  resource  agencies  and  the  general  public.  As  a  result,  Corps  of 


Duffus,  J.  H.  1980.  Environmental  Toxicology,  John  Wilcv  and  Sons,  New  York. 


Engineers  Districts  are  often  requested  to  take  action  after  the  disease  is  established.  Fre¬ 
quently  attempts  to  reduce  the  populations  of  susceptible  species  with  noisemakers  or 
trained  raptors  are  both  ineffective  and  expensive. 

CDF  management 

4.  All  CDFs  progress  through  the  same  general  stages.  At  first  the  dike  is  placed 
around  an  aquatic  area.  With  filling,  the  enclosed  aquatic  area  is  replaced  by  a  wetland 
and/or  mud  flat  and,  finally,  an  upland  as  the  CDF  is  filled  to  capacity.  At  this  point,  con¬ 
trol  of  the  CDF  is  returned  to  the  sponsor.  Each  of  these  stages  requires  management  pro¬ 
cedures  appropriate  to  the  habitat  and  the  attracted  wildlife.  These  management 
procedures  are  necessary  to  prevent  the  movement  of  contaminants,  establishment  of  un¬ 
desirable  animal  species,  and  wildlife  diseases.  CDF  management  must  anticipate  the  pos¬ 
sibility  that  avian  botulism  may  occur  at  some  time  during  CDF  development.  Should 
this  event  occur,  the  site  must  be  managed  to  reduce  or  eliminate  contact  by  populations 
of  susceptible  species. 

5.  In  the  US  Great  Lakes,  CDFs  contain  dredged  material  contaminated  with  toxic  me¬ 
tals,  polychlorinated  biphenyls,  polyaromatic  hydrocarbons,  and  other  substances  of  in¬ 
dustrial  origin.  Generally  CDFs  are  located  in  waterways  that  are  contaminated  to  some 
extent.  There  are  no  data  that  connect  contaminants  to  avian  botulism.  The  impacts  of 
contaminant  mobility  and  the  potential  incidence  of  botulism  are  apparently  independent 
factors  that  must  be  considered  in  management  of  CDFs  for  wildlife  usage. 

6.  The  following  report  is  a  summary  of  a  1987  botulism  control  pilot  project  con¬ 
ducted  at  the  Dike  14  CDF  at  Cleveland,  OH,  for  the  US  Army  Corps  of  Engineers  Buf¬ 
falo  District  (CENCB).  The  CDF  was  the  site  of  an  avian  botulism  outbreak  in  1986 
(Appendixes  A-D).  During  the  pilot  project,  a  vegetative  cover  was  used  to  eliminate 
open  mud  flat  areas  that  attract  wading  birds.  The  recommended  management  procedures 
contained  in  this  report  are  intended  to  be  compatible  with  CENCB  maintenance  and 
operations  procedures  and  are  generically  applicable  to  other  Districts  and  locations.  A 
botulism  control  management  plan  developed  for  the  Saginaw  Bay  CDF  in  Saginaw,  MI, 
is  included  as  Appendix  E. 

Dike  14  CDF 

7.  The  Dike  14  CDF  is  an  endiked  disposal  facility  of  approximately  80  acres*  project¬ 
ing  into  Lake  Eiie  in  the  Cleveland  Harbor  (Figure  1).  The  CDF  is  divided  into  east  and 
west  portions  by  the  culvert  that  transfers  Doan  Brook  through  the  CDF  to  the  lake  (Fig¬ 
ure  2  and  Photo  1).  The  CDF  contains  dredged  material  from  the  Cuyahoga  River  and  the 
Cleveland  outer  harbor.  Yearly  maintenance  dredging  operations  typically  result  in  the 
placement  of  approximately  320,000  yd3  of  dredged  material  into  the  site.  One  third  of 
the  material  is  dredged  from  the  outer  harbor  and  two  thirds  of  the  material  is  dredged 
from  the  heavily  contaminated  Cuyahoga  River.  The  site  is  currently  filled  to  between  50 
and  60  percent  of  capacity.  Doan  Brook  culvert  physically  divides  the  site  into  two  cells 
and  rests  on  stone  rubble  requiring  the  hydrostatic  pressure  to  be  balanced  on  both  sides. 


A  table  of  factors  for  converting  non-Sl  units  of  measurement  to  SI  (metric)  units  is  presented 
on  page  iv. 
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Figure  1.  Location  of  the  Dike  14 
CDF  in  the  Cleveland,  OH, 
metropolitan  area. 


Figure  2.  The  Dike  14  CDF 
(the  shaded  area  was  the  site 
of  the  avian  botulism  abate¬ 
ment  pilot  project) 


Therefore,  the  differential  in  the  levels  of  dredged  material  slurry  on  either  side  could  not 
exceed  1  ft  until  the  site  had  been  filled  to  a  depth  sufficient  to  bury  the  culvert. 

8.  During  1986,  the  filling  of  the  site  reached  the  point  that  there  were  extensive  areas 
of  shallow  water  in  the  CDF.  As  the  dredged  material  dewatered,  areas  of  anaerobic  mud 
flat  were  exposed,  the  mud  flats  attracted  large  numbers  of  birds,  and  an  avinn  botulism 
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incident  occurred.  Lists  of  the  species  killed  in  the  September  1986  outbreak  are  included 
in  Table  1  and  Appendix  A. 

Methods  of  control 

9.  Hunter  et  al.*  extensively  studied  botulism  in  California  and  summarized  techniques 
that  have  been  used  to  reduce  the  severity  of  outbreaks.  These  methods  are  based  on  im¬ 
provement  of  ponds  and  generally  involve  the  maintenance  of  controlled  water  levels  to 
minimize  the  presence  of  mud  flats.  Other  approaches  have  included  use  of  carbide  can¬ 
nons  or  other  noisemakers,  falconry,  and  effigies  of  predators  to  keep  birds  away,  and 
removal  of  dead  and/or  infected  birds  to  reduce  sources  of  infection.  All  methods  men¬ 
tioned,  while  effective  to  varying  extents,  are  neither  compatible  with  the  logistics  of  a 
typical  maintenance  dredging  schedule  nor  easily  converted  to  a  standard  operating  proce¬ 
dure. 

Objectives 

10.  The  objectives  of  the  pilot  project  were: 

a.  To  demonstrate  the  use  of  vegetation  to  discourage  waterfowl  and  shorebirds  from 
landing  on  the  site,  reducing  the  incidence  of  avian  botulism  at  CDFs. 

b.  To  demonstrate  the  feasibility  of  the  above  approach  as  a  standard  operating  proce¬ 
dure. 

c.  To  evaluate  the  results  of  the  approach  when  applied  to  a  regularly  scheduled 
dredging  and  disposal  operation. 

Approach 

1  1.  The  techniques  that  have  been  suggested  and/or  applied  to  reduce  the  incidence  of 
avian  botulism  have  not  been  compatible  with  the  operational  requirements  of  a  Corps  of 
Engineers  District.  A  District’s  dredging  operations  involve  one  or  more  contractors,  and 
often  several  waterways  must  be  dredged.  There  are  also  seasonal,  construction,  and/or 
environmental  restrictions  (or  constraints)  that  must  be  met.  Therefore,  it  is  not  possible 
to  schedule  the  placement  of  dredged  material  into  each  CDF  at  the  optimum  period  for 
the  safety  of  all  waterfowl  and  shorebird  species  that  are  attracted  to  the  site. 

12.  CDF  management  usually  does  not  consider  the  selection  or  control  of  colonizing 
species.  As  a  result,  birds  are  frequently  attracted  to  new  habitats  provided  by  CDFs. 

Birds  attracted  to  early  successional  habitats  may  develop  dense  populations  on  mud  flats. 
Certain  threatened  and  endangered  species  attracted  to  mud  flats  may  also  colonize  con¬ 
taminated  sites  in  contaminated  waterways.  These  are  also  locations  where  conditions 
favorable  to  the  spread  of  naturally  occurring  diseases  may  temporarily  occur. 

13.  The  management  of  a  CDF  must  be  a  continuing  process  that  is  based  on  the  an¬ 
ticipation  of  the  sequence  of  events  that  occur  in  the  transition  of  the  CDF  from  an 

*  Hunter,  B.  F.,  Clark,  W.  E.,  Perkins,  P.  J.,  and  Coleman,  P.  R.  1970.  "Applied  Botulism 
Research  Including  Management  and  Recommendations  -  A  Progress  Report,"  Wildlife 
Management  Branch,  California  Department  of  Fish  and  Game,  The  Resources  Agency, 
Sacramento,  CA. 
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aquatic  to  a  terrestrial  ecosystem.  The  reduction  of  the  incidence  of  avian  botulism  is  one 
goal  of  management;  however,  the  processes  managed  cannot  be  separated  from  the  other 
processes  that  occur  at  the  CDF.  It  is  critical  that  any  habitat,  either  naturally  occurring 
or  specifically  created,  must  be  evaluated  by  answering  the  following  questions: 

a.  Which  species  will  be  excluded? 

b.  Which  species  will  be  attracted? 

c.  Will  there  be  significant  seasonal  differences  in  species?  (i.e.,  will  the  mud  flat 
used  for  nesting  by  an  endangered  species  in  the  spring  be  the  site  of  botulism  in 
late  summer?) 

d.  Are  the  habitats  selected  for  pathogen  abatement  consistent  with  the  management 
of  the  CDF  to  reduce  contaminant  mobility? 

e.  Will  a  species  be  attracted  that  may  be  adversely  affected  by  the  area  surrounding 
the  CDF?  (i.e.,  will  species  attracted  to  the  CDF  dike  for  nesting  be  adversely  im¬ 
pacted  by  feeding  in  a  nearby  industrial  area?) 

14.  Plant  species  were  established  in  the  areas  of  the  Dike  14  CDF  where  it  was  an¬ 
ticipated  that  shallow  water  would  exist  after  the  1987  dredging  operations.  The  natural¬ 
ly  occurring  dewatering  during  late  summer  and  early  fall  could  contribute  to  a  potential 
botulism  problem.  The  plants  introduced  prior  to  the  disposal  operations  were  expected 
to  colonize  or  emerge  through  the  mud  flats  as  the  dredged  material  dewatered.  The 
vegetated  mud  flats  were  expected  to  be  unattractive  to  the  wading  birds  susceptible  to 
botulism,  and  to  attract  a  diverse  upland  avifauna  that  would  neither  be  susceptible  to 
botulism  nor  adversely  impacted  by  contaminants  due  to  habitat  and  feeding  preferences. 
All  efforts  to  modify  the  postdisposal  habitat  with  vegetation  were  applied  without  requir¬ 
ing  either  costly  or  time-consuming  modifications  in  the  CENCB  operations  schedule. 
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PART  II:  METHODOLOGY 


Plant  Species 

15.  A  mix  of  plant  species  was  selected  to  provide  initial  and  long-term  cover  on  the 
east  side  of  the  culvert  (Figure  2).  Annual  grasses  and  wetland  species  were  used  to  cre¬ 
ate  the  early  successional  conditions  needed  to  enable  the  development  of  perennial 
species.  These  species  were  planted  as  seeds,  roots,  or  stem  cuttings  (Table  2).  Common 
reed  ( Phragmites  australis )  and  sandbar  willow  ( Salix  interior )  were  planted  as  rhizomes 
and  twig  cuttings,  respectively.  All  species  chosen  have  either  been  found  within  the 
CDF  (Table  3),  or  are  commonly  found  in  disturbed  wetlands,  and  can  produce  dense 
vegetative  cover. 

16.  The  reed  rhizomes  were  harvested  at  the  Consumers  Power  Plant,  Karns  coal-fired 
electrical  generating  plant  in  Bay  City,  MI.  Rhizomes  were  collected  from  a  graveled 
road  shoulder  with  a  3-point-hitch  spring  harrow  attached  to  a  70-hp  four-wheel-drive 
tractor.  The  tines  of  the  spring  harrow  cut  and  lifted  the  dense  rhizome  mass  from  the 
gravel  base.  The  rhizomes  were  then  cut  into  4-  to  6-in.  lengths,  iced,  packed  in  peat 
moss  and  stored  in  Styrofoam  chests.  The  rhizomes  were  stored  at  Applied  Ecological 
Services  facilities  (Juda,  WI)  at  44+2°  F  for  the  2-week  period  between  collection  and 
planting  at  Dike  14. 

17.  Willow  cuttings  were  collected  near  Brodhead,  WI,  2  days  before  planting  at  Dike 
14.  The  willow  was  collected  as  whips  6  ft  in  length.  After  collection,  half  of  the  willow 
whips  were  cut  to  1  -ft  lengths.  All  cuttings  were  packed  on  ice  in  Styrofoam  chests  until 
planting. 

Equipment 

18.  Specialized  equipment  was  assembled  for  planting  seeds,  cuttings,  and  rhizomes  at 
Dike  14.  A  four-wheel-drive  Honda  all-terrain  vehicle  (ATV)  fitted  with  rubber  half¬ 
tracks  (Tracker  Industries)  was  used  in  planting  areas  containing  standing  water  and/or 
unconsolidated  dredged  material  (Photos  2  and  3).  Loading  rates  of  the  ATV,  plant 
material,  and  driver  were  0.3  to  0.7/sq  in.  Seeding  was  accomplished  with  a  3-bushel 
cyclone  seeder  driven  by  a  5-hp  Briggs  and  Stratton  engine  carried  on  the  ATV. 

Rhizomes  and  1-  and  6-ft  willow  cuttings  were  planted  by  hand  from  the  ATV. 

19.  A  four-wheel-drive  Pasquali  tractor,  with  dual  wheels,  was  used  in  the  more  con¬ 
solidated  areas  to  plant  reed  rhizomes  and  willow  cuttings  (Photos  4  and  5).  A  3-point- 
hitch  strawberry  planter  was  modified  and  attached  to  the  tractor  as  a  single  row  planter. 
The  planter’s  colter  disc  opened  substrates  for  insertion  of  rhizomes  and  cuttings  and 
packing  wheels  pressed  the  substrate  around  the  plant  materials.  Rhizomes  or  cuttings 
could  be  planted  at  the  rate  of  up  to  3,000/hr. 

20.  A  draw-bar-mounted  spring  harrow  was  used  to  rip  the  surface  3  to  4  in.  of  the  con¬ 
solidated  substrate  at  the  1986  botulism  problem  area,  and  in  the  relatively  dry  south  end 
of  the  CDF  (Photo  6).  This  tool  produced  a  corrugated  seed  bed  and  incorporated  the 
seed  into  the  upper  inch  of  the  substrate.  A  7.5-ft  tined  drag  was  pulled  by  the  ATV  in 
areas  too  wet  to  harrow  in  order  to  provide  microtopograpbic  relief  for  seed  incorpora¬ 
tion. 
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Planting  Schedule  and  Rates 


21.  Planting  was  initiated  18  May  and  completed  21  May  1987.  Seeding  rates  (lb/acre) 
and  the  approximate  numbers  of  cuttings  and  rhizomes  are  shown  in  Table  2.  The  seed 
mix  was  homogenized  by  hand  in  the  hopper  of  the  seeder  and  then  spread  at  a  uniform 
rate.  A  30-  to  40-ft  seed  spread  width  was  typical  and  provided  relatively  uniform 
coverage. 
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PART  III:  RESULTS  AND  DISCUSSION 


Planting  Strategy  Feasibility 

22.  Three  days  were  required  for  a  crew  of  five  persons  to  collect  and  prepare  the 
propagules,  and  4  days,  17-21  May  1987,  were  required  for  planting  by  two  persons.  Five 
hours  were  required  to  till  the  consolidated  portions  of  the  CDF  (approximately  20  acres). 
Seeding  required  roughly  10-15  min  per  acre  including  loading,  seed  mixing,  and  spread¬ 
ing.  Rhizomes  and  cuttings  were  planted  at  rates  of  800  to  3,000  plants  per  hour  depend¬ 
ing  on  the  substrate  conditions. 

23.  The  dredged  material  along  the  northern  edge  of  the  dike  was  neither  drivable  nor 
walkable  and  was  covered  by  1  to  3  ft  of  water.  The  unconsolidated  material  in  this  area 
clogged  the  ATV  track  grousers  and  the  vehicle  buried  itself.  Use  of  a  winch  and  cable  to 
pull  the  ATV  was  sufficient  to  permit  planting  activities  in  unconsolidated  areas.  Prevail¬ 
ing  winds  and  waves  were  also  used  to  distribute  propagules  in  ponded  areas. 

Dredging  Operations 

24.  Dredged  material  disposal  operations  began  29  May  1987,  8  days  after  the  comple¬ 
tion  of  planting,  and  continued  through  31  July.  The  dredging  contractor.  Great  Lakes 
Dredge  and  Dock,  placed  320,000  yd3  of  dredged  material  in  the  CDF;  220,000  yd3  were 
dredged  from  the  Cuyahoga  River  and  the  remaining  100,000  yd3  were  from  the 
Cleveland  outer  harbor.  The  unplanted  portion  of  the  site  (approximately  35  acres  west  of 
the  Doan  Brook  culvert)  was  filled  first  (Figure  2).  Dredged  material  was  then  alternately 
pumped  to  the  east  and  west  halves  to  maintain  equal  hydrostatic  pressure  on  the  culvert 
(±1  ft).  Within  a  month,  the  dredged  material  completely  overflowed  the  culvert.  By  the 
time  the  disposal  operations  were  completed,  most  of  the  planted  area  east  of  the  culvert 
was  covered  by  up  to  6  ft  of  dredged  material,  or  was  flooded. 

25.  By  2  September  the  CDF  had  dewatered  and  the  dredged  material  consolidated. 

The  Doan  Brook  culvert  was  covered,  there  were  no  shallow  areas  of  standing  water  to  at¬ 
tract  wading  birds,  and  there  were  no  indications  of  avian  botulism.  Some  planted  vegeta¬ 
tion  had  emerged  through  the  dredged  material. 

26.  The  pilot  project  was  evaluated  at  the  end  of  the  growing  season  (26  October 
1987).  During  the  disposal  operations  the  CDF  was  filled  level  with  the  culvert.  The 
north  end  of  the  east  half  (planted)  and  the  west  half  (unplanted)  of  the  CDF  each 
received  up  to  6  ft  of  dredged  material.  In  the  east  half  of  the  CDF,  depths  of  dredged 
material  decreased  with  increased  distance  from  the  dredge  pipe.  The  gravel  access  road 
in  the  east  half  of  the  CDF  supported  lush  vegetation  that  apparently  acted  to  filter 
suspended  material  so  that  the  south  30  acres  of  the  east  half  experienced  only  intermit¬ 
tent  flooding. 

Vegetation 

27.  Vegetation  was  not  established  during  the  1987  growing  season  in  areas  where 
deep  burial  occurred  (Photo  7).  Only  vegetation  capable  of  growing  through  shallow 
burial  was  evident  in  October  (Figure  3  and  Photo  8).  Smartweed  species  were  able  to 
sprout  adventitious  roots  along  the  stems  and  incrementally  grew  through  over  3  ft  of 
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Figure  3.  Vegetation  at  the 
Dike  14  CDF 
26  October  1987 


_ Key: _ 

1.  Dry  mud  flat,  unvegetated 

2.  Dominant  plant, 

smartweed  ( Polygonum ) 

3.  Dominant  plant 
barnyard  grass 
( Echinochloa ) 

4.  Dominant  plaant 
giant  reed  ( Phragmites ) 

5.  Dominant  plants 
cottonwood  ( Populus )  and 
willow  ( Salix ) 


dredged  material.  In  areas  of  shallow  dredged  material  deposits,  smartweed  and  barnyard 
grass  were  present  in  dense  stands.  Interspersed  in  these  stands  were  reeds  and  willow 
from  the  spring  planting. 

28.  Seeds  of  smartweed  and  barnyard  grass  littered  the  substrate  throughout  the  CDF. 
The  seeds  in  and  on  the  substrate  produced  by  the  vegetation  planted  in  1987  germinated 
in  spring  1988,  and  by  26  June  1988,  75  percent  of  the  site  was  vegetated  (Photo  9).  The 
reed  and  willow  propagules  expected  to  emerge  in  1988  were  not  evident,  and  the  vegeta¬ 
tion  was  composed  mainly  of  grasses  and  cattails  with  isolated  stands  of  reed  and  willow. 
Observations  made  31  August,  after  disposal  operations  were  completed,  indicated  that 
smartweed  was  the  most  prevalent  species.  Areas  of  Phragmites  and  willow  had  ex¬ 
panded,  and  approximately  75-80  percent  of  the  CDF  was  vegetated  (Photo  10).  On  31 
August  there  was  no  standing  water  on  the  site  and  the  only  shorebirds  or  waterfowl 
present  were  gulls  resting  in  the  dry  but  unvegetated  area  left  by  the  most  recent  (1988) 
disposal  operations. 

29.  It  is  interesting  to  note  that,  while  areas  of  comparably  sized  willows  and  cotton¬ 
woods  were  partially  buried  by  the  dredged  material,  only  the  willows  survived. 

Avifauna 

30.  The  combination  of  increased  dredged  material  elevation  relative  to  the  lake  level 
and  the  dense  growths  of  planted  and  volunteer  grasses  and  forbs  substantially  changed 
the  bird  habitat.  Foraging  shorebirds  and  waterfowl  were  no  longer  the  most  numerous 
birds  at  the  CDF.  Bird  watchers  at  the  CDF  noticed  a  shift  in  the  avifauna  to  species  of 
sparrows,  finches,  other  songbirds,  and  doves.  These  bird  groups  generally  feed  on  seeds 
or  terrestrial  insects  and  therefore  do  not  usually  contract  avian  botulism.  Detailed  lists 
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of  species  have  been  compiled  by  the  local  Cleveland  bird  watchers.  The  observations  of 
one  volunteer  bird  bander  confirm  the  magnitude  of  the  change.  Jerry  Talkington,  a 
volunteer  bird  bander  for  the  US  Fish  and  Wildlife  Service,  banded  a  great  many 
shorebirds  and  only  about  100  sparrows  at  Dike  14  in  1986.  In  fall  1987,  in  1  day,  almost 
400  sparrows  were  banded  and  by  26  October  1987,  Mr.  Talkington  had  banded  17  dif¬ 
ferent  sparrow  species  (Photo  11).  William  A.  and  Nancy  R.  Klamm  of  Lakewood,  OH, 
have  maintained  detailed  records  of  the  birds  observed  at  Dike  14.  Their  records  for 
1986,  1987,  and  1988  through  September  are  included  as  Appendix  D.  These  records 
document  the  changes  in  avifauna  visitations  that  have  occurred  with  the  filling  of  Dike 
14  and  the  related  vegetational  changes.  The  Klamm’s  records  confirm  the  changes  in 
avifauna  from  various  lakeshore-related  species  to  upland  birds  that  have  accompanied 
the  filling  of  the  CDF.  In  particular,  long-term  records  such  as  these  document  the 
presence  of  stages  of  finite  length  or  "windows"  in  the  life  cycle  of  a  CDF  when  manage¬ 
ment  of  colonizing  species  may  be  necessary. 
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PART  IV:  CONCLUSIONS  AND  RECOMMENDATIONS 


31.  The  pilot  project  was  a  qualified  success  in  the  establishment  of  vegetation  at  Dike 
14.  The  duration  of  the  disposal  operation  and  the  depth  of  the  dredged  material  limited 
the  anticipated  vegetation  establishment.  The  final  elevation  of  the  dredged  material  rela¬ 
tive  to  the  lake  level  allowed  the  site  to  dewater  rapidly  and  the  vegetation  attracted  a  dif¬ 
ferent  avifauna.  The  observed  botulism  abatement  was  the  result  of  both  additional  filling 
and  vegetation  establishment. 

32.  The  procedures  used  to  establish  vegetation  were  feasible  and  cost-effective.  A 
unique  combination  of  equipment  was  required,  but  all  of  the  components  were  readily 
available. 

33.  Ideally,  division  of  a  CDF  into  two  cells  would  permit  the  use  of  one  cell  for  dis¬ 
posal  while  vegetation  developed  on  the  other.  This  would  allow  both  cells  to  be 
vegetated  during  the  critical  stage  in  CDF  development  when  shallow  water  and  mud  flats 
are  the  only  features  present.  This  approach  is  often  not  possible  due  to  construction  or 
operational  constraints.  Therefore,  it  is  critical  that  the  botulism  "window"  is  identified 
and  action  is  taken  before  the  first  outbreak.  At  Dike  14,  an  effort  to  establish  emergent 
vegetation  would  have  been  most  effective  in  the  spring  of  1986. 

34.  The  procedures  applied  at  Dike  14  require  fine  tuning  before  they  can  be  con¬ 
sidered  standard  operating  procedures.  The  procedures  can  be  further  defined  through  ap¬ 
plication  at  other  CDFs  where  conditions  that  favor  botulism  can  occur. 

35.  The  pilot  project  described  was  a  field  test  of  methodology  that  could  contribute 
toward  either  preventing  or  reducing  the  potential  of  avian  botulism  outbreaks  at  CDFs. 
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Table  1 

Birds  Killed  in  the  September  1986  Avian  Botulism  Outbreak 


Number  Dead 

Common  Name 

Species 

13 

Semipalmated  plover 

Charadrius  semipalmatus 

12 

Spotted  sanderling 

Calidris  sp. 

7 

Sanderling 

Calidris  alba 

3 

Pectoral  sandpiper 

Calidris  melanotos 

2 

Least  sandpiper 

Calidris  minutilla 

2 

Ruddy  tumstone 

Arenaria  interpres 

2 

Mute  swan 

Cygnus  olor 

1 

Stilt  sandpiper 

Micropalama  himantopus 

1 

Lesser  yellowlegs 

Tringia  flavipes 

1 

Knot 

Calidris  canutus 

1 

Canada  goose 

Brantia  canadensis 

1? 

Mallard 

Anas  platyrynchos 

1? 

Ring-billed  gull 

Larius  delawarensis 

NOTE:  List  compiled  from  data  provided  by  the  Geveland  Museum  of  Natural  History,  a  more 
extensive  description  of  the  outbreak  and  list  of  bird  species  involved  is  given  in  the  US 
Fish  and  Wildlife  Service  Columbus  Field  Office  Report  included  as  Appendixes  A-D. 
The  total  number  of  dead  birds  was  estimated  to  be  between  G87  and  716. 


Table  2 

Species  Selected  for  the  Vegetation  of  the  Dike  14  CDF 


Planting  Rate  per  Acre 
for  45-Acre  CDF 

Common  Name  _ Species _  _ lb/acre _ 


Italian  rye  grass 

Lolium  multiflorum 

11.00 

Bentgrass 

Agrostis  sp. 

0.90 

Bulrush 

Scirpus  atrovirens 

0.10 

Wool  grass 

Scirpus  cyperinus 

0.10 

Barnyard  grass 

Echinochloa  crusgalli 

20.00 

Smartweed 

Polygonum  pennsylvanicum 

5.00 

Reed  canary  grass 

Phalaris  arundinaceae 

2.00 

Rice  cutgrass 

Leersia  oryzoides 

0.04 

Switchgrass/Cocklebur 

Panicum  virgatum  Xanthium 
sp.  mixture 

0.40 

Common  reed 

Phragmites  australis 

3,350  rhizomes 

Sandbar  willow 

Salix  interior 

3,350  cuttings 

Table  3 

Inventory  of  Plant  Species  Present  on  the  Dike  14  CDF 
Estimates  Made  February  1987 


Common  Name 


Cocklebur 
Shepherd’s  purse 
Barnyard  grass 
American  wormseed 
Beggar’s  ticks 
Smartweed 


Sandbar  willow 
Cottonwood 
Reed  canary  grass 
Common  reed 
Purple  Loosestrife 
Rice  cutgrass 
Cocklebur 
Love  glass 
Bog  rush 
Aster 


Broad-leaved  cattail 

Narrow-leaved  cattail 

Common  reed 

Buttercup 

Bog  rush 

Three-square 

Smartweed 


* 


Percent 

_ Species _  Cover 

Mudflat  Area 

Xanthium  strumarium  <20  to  <5 

Capsella  bursa  pastoris 
Echinochloa  crusgalli* 

Chenopodium  ambrosioides 
Bidens  sp. 

Polygonum  lapathifolium 
Coarse-grain-size  material 

Salix  interior *  50-100 

Populus  deltoides* 

Phalaris  arundinacea* 

Phragmites  australis* 

Lythrium  salicaria 
Leersia  oryzoides* 

Xanthium  strumarium 
Eragrostis  hypnoides 
Juncus  sp. 

Aster  pilosus 

Fine-grain-size  material 

Typha  latifolia  100 

Typha  anguistifolia 
Phragmites  australis* 

Ranunculus  rhomboideus 
Juncus  sp. 

Scirpus  americanus 
Polygonum  lapathifolium 


Species  selected  for  site  vegetation. 


Photo  1.  Dike  14  CDF.  The  concrete  structure  on  the  right  is  the  Doan  Brook 
culvert  that  divides  the  Dike  14  CDF  into  cast  and  west  portions.  The  west 
portion  is  shown  in  this  photograph.  The  CDF  dike  is  in  the  background 


Photo  2.  The  Honda  ATV  with  hall  tracks  as  used  in  the  pilot  project. 
The  3-bushel  cyclone  seeder  is  mounted  on  the  ATV.  This  equipment 
was  used  in  planting  unconsolidated  mud  flats  and  ponded  areas 


Photo  4.  The  four-wheel-drive  articulated  Pasquali  tractor  with  dual  wheels 

as  used  in  the  pilot  project 


Photo  5.  A  three-point-hitch  modified  strawberry  planter  was  used 
with  the  Pasquali  tractor  to  plant  cuttings  and  rhi/omes  in  the 
relatively  consolidated  portions  ol  the  CDP 


Photo  (),  A  30-lip  lour-wheel-drive  Pasquali  tractor  was  used  to  pull  a 
modified  spring  harrow  to  break  up  consolidated  surface  material 
before  planting.  This  equipment  could  only  be  used  in  the 
drier  areas  of  the  CD!-' 


Photo  7.  Planted  areas  receiving  3-6  ft  of  dredged  material  had  not  become  well 
vegetated  by  26  October  1987.  There  were,  however,  no  areas  of  standing 
water  and  no  botulism  reported 


Photo  11.  Dense  grass  and  forb  vegetation  substantially 
changed  the  bird  habitat.  Volunteer  bird  banders  cap¬ 
tured,  marked,  and  released  many  seed-eating  birds 
and  a  few  wading  birds  in  1987.  During 
fall  1987,  sparrows  representing 
17  species  were  banded 
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An  Account  of  the  Botulism  Outbreak  at  the  Cleveland, 

Ohio  Confined  Disposal  Facility  in  1986 

by  William  J.  Kurey,  US  Fish  and  Wildlife  Service,  February  1987 

Closteridium  botulinum  type  C  is  the  bacterium  that  produces  the  toxin  responsible  for 
mass  waterfowl  deaths.  There  are  six  different  strains  of  this  bacterium  labeled  A  through 
F  on  the  basis  of  the  neurotoxins  they  produce.  The  disease  known  as  avian  botulism, 
western  duck  sickness,  or  limberneck  is  caused  by  the  neurotoxin,  not  by  bacterial  infec¬ 
tion. 

Botulism  tends  to  ignite  in  areas  that  have  not  been  recently  flooded  or  where  water 
levels  fluctuate  along  a  feather  edge  shore  (as  in  Cleveland  CDF).  Other  conditions  con¬ 
ducive  to  a  botulism  outbreak  include: 

a.  Warm  temperatures  -  60°  to  90°  F  (winter  botulism  outbreaks  are  thought  to  be 
caused  by  still-active  toxin  produced  under  warm  conditions  earlier). 

b.  pH  of  5.7  to  8.0. 

c.  Suitable  nutrient  medium  consisting  almost  entirely  of  animal  matter. 

d.  Vertebrate  as  well  as  invertebrate  carcasses. 

Flooding  of  dry  land  drowns  terrestrial  invertebrates  that  then  become  incubators  for 
the  anaerobic  botulism  bacteria.  Botulism  can  be  a  problem  in  water  depths  up  to  about  18 
in.  The  decomposition  process  uses  up  available  oxygen,  and  bacterial  spores  ingested 
during  the  life  of  the  animal  germinate  after  death.  Botulism  outbreaks  begin  when  birds 
feed  directly  on  invertebrate  carcasses  or  live  invertebrates  containing  toxin  and  are 
killed,  thus  providing  additional  places  for  C.  botulinum  to  grow.  .The  outbreak  gathers 
momentum  as  maggots  and  other  invertebrates  concentrate  toxin  from  bird  carcasses  on 
which  they  have  been  feeding.  Ingesting  just  two  to  five  of  these  toxin-bearing  maggots 
can  kill  a  duck  and  more  than  5,000  maggots  can  be  produced  by  a  single  duck  carcass. 
Once  an  outbreak  occurs  it  is  necessary  to  remove  waterfowl  carcasses  to  break  the 
fly/maggot  cycle. 

The  only  positive  diagnosis  is  a  laboratory  procedure  using  mice  and  antitoxin.  Signs 
of  botulism  intoxication  in  waterfowl  include: 

a.  Sick  birds  are  of  normal  weight. 

b.  Sick  birds  don’t  eat. 

c.  Sick  birds  have  trouble  holding  their  head  erect,  hence  the  term  limber  neck.  Leg 
weakness  and  wing  droop  progresses  to  flaccid  paralysis.  The  nictitating 
membrane  over  the  eye  ceases  its  rhythmic  functioning. 

Some  sick  birds  can  recover  from  botulism  if  given  the  opportunity.  There  are  three 
stages  of  the  disease: 

Class  1.  Birds  that  can  walk  but  not  fly.  These  birds  can  recover  without  special 
treatment. 
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Class  2.  Birds  that  suffer  a  greater  degree  of  paralysis;  difficulty  walking  and  usually 
row  their  wings.  These  birds  may  recover  with  oral  administrations  of  fresh 
water. 

Class  3.  These  birds  are  almost  completely  immobilized  and  require  intraperitoneal 
injection  of  antitoxin  to  survive. 

The  Cleveland  confined  disposal  facility  (CDF)  is  a  diked  enclosure  for  sediments 
dredged  from  the  harbor  to  maintain  navigable  depths.  It  is  known  as  Dike  14  to  the  US 
Army  Corps  of  Engineers  and  covers  an  area  of  about  88  acres.  The  northwest  lagoon  is 
about  9  acres  in  size  and  contains  open  water  over  3  ft  deep.  Cattail  marsh  and  shallow 
water  areas  fringe  the  south  shore  of  this  lagoon.  The  large  east  lagoon  is  about  55  acres 
in  size  with  several  acres  of  brushy  vegetation  in  the  central  area:  the  rest  is  unvegetated 
sediment,  some  hard  enough  to  walk  on  but  mostly  mud.  Open  water,  from  10  in.  deep 
along  the  north  dike  feathering  to  0  in.  southward,  covered  about  10  to  15  acres.  The 
depth  and  extent  of  this  ponded  water  varied  with  the  elevation  of  Lake  Erie  due  to  the 
permeability  of  the  dikes.  It  was  this  area  that  appeared  to  be  the  source  of  the  botulism 
problem,  although  some  carcasses  were  also  found  in  areas  of  the  west  lagoon. 

According  to  Bill  McDonald  (Buffalo  District),  prior  to  the  summer  of  1986  the  east 
lagoon  was  full  of  water.  Indeed,  aerial  photographs  of  the  CDF  taken  in  March  or  April 
of  1986  show  it  was  covered  with  water  except  for  a  relatively  small  area  in  the  center  of 
the  east  lagoon.  He  also  mentioned  that  he  thought  that  the  amount  of  sand  in  the  dredged 
sediments  was  greater  in  earlier  years. 

Botulism  does  not  appear  to  have  been  a  problem  at  the  Cleveland  CDF  prior  to  1986. 
However,  there  have  been  outbreaks  at  the  Saginaw,  MI  CDF  and  the  Toledo,  OH  CDF  in 
previous  years. 

The  US  Fish  and  Wildlife  Service  (USFWS)  involvement  in  the  botulism  outbreak 
began  on  August  12,  1986,  but  the  problem  might  have  existed  for  2  weeks  or  more 
before  USFWS  personnel  were  informed.  The  problem  was  brought  to  the  attention  of  the 
USFWS  by  Mr.  Dick  Bartz  of  the  Ohio  Department  of  Natural  Resources  (ODNR)  who 
was  advised  by  an  employee  that  he  and  local  bird  watchers  had  noticed  the  birds  dying  in 
the  Cleveland  CDF. 

On  August  14,  the  USFWS  met  on  site  with  representatives  of  the  Ohio  Division  of 
Wildlife  (ODOW),  ODNR,  and  the  Army  Corps  of  Engineers.  The  Corps  agreed  to  col¬ 
lect  and  dispose  of  carcasses  and  to  try  to  scare  the  birds.  The  ODOW  provided  a  propane 
cannon  that  day;  eventually,  there  were  four  at  our  disposal. 

On  the  day  of  the  meeting  we  counted  about  65  carcasses  using  binoculars  and  a  spot¬ 
ting  scope;  mostly  shorebirds  were  observed,  perhaps  15  percent  were  ducks  and  geese. 

A  few  shorebirds  were  alive  in  varying  stages  of  paralysis  and  displaying  typical  signs  of 
botulism  intoxication.  Sick  birds  tried  to  hide  under  vegetation,  and  those  that  could  not 
reach  shelter  died  on  the  mud  flats  and  were  not  retrievable.  The  broad  expanse  of  mud 
flats  was  the  complicating  factor  in  all  of  this.  There  was  no  way  to  cross  the  mud  to 
search  for  dead  birds. 

The  USFWS  returned  on  August  18  and  19  with  two  12-gauge  shotguns  and  cracker- 
shells  for  frightening  off  the  birds.  The  USFWS  scared  birds  and  left  this  equipment  with 
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the  Corps  for  their  use.  Two  cases  of  crackershells  (1,000  rounds)  with  a  replacement 
value  of  over  $500  were  expended  over  the  46  days  they  were  in  use.  Eight  shorebird  car¬ 
casses  were  picked  up  for  submission  to  the  National  Wildlife  Health  Center  (NWHC)  for 
necropsy.  By  September  4,  the  NWHC  had  confirmed  type  C  botulism  as  the  cause  of 
death. 

The  Corps  reluctantly  agreed  to  use  the  propane  cannons  because  of  disturbance  com¬ 
plaints  from  a  residential  area.  The  propane  cannons  appeared  to  be  effective  in  keeping 
ducks  and  geese  out  of  the  CDF,  but  shorebirds  were  unimpressed.  Shorebirds  were  also 
unimpressed  by  the  use  of  reflective  tape,  and  even  crackershells  served  to  move  them 
only  short  distances  on  most  occasions.  A  good  deal  of  the  area  used  by  shorebirds  (the 
mud  flats)  was  out  of  range  of  the  crackershells.  The  dike  walls  are  hazardous  to  walk 
over  and  could  not  be  used  to  access  remote  parts  of  the  CDF. 

The  USFWS  made  several  more  trips  to  the  CDF  on  August  22,  August  29,  September 
4,  and  September  10.  On  August  29,  Mr.  Bill  Kurey  of  the  USFWS  Columbus  office  was 
interviewed  for  television  about  the  situation.  On  a  later  trip,  a  fishing  rod  and  reel  were 
employed  to  retrieve  some  dead  birds  that  were  out  of  reach  (treble  hook  on  the  end  and 
several  split  shot  sinkers  just  in  front  of  it).  An  attempt  was  made  to  use  a  boat  to  retrieve 
carcasses  which  was  effective  on  the  west  lagoon  but  unsuccessful  in  the  east  because 
declining  water  depth  make  boat  launching  impossible.  Between  August  12  and  29,  lake 
level  (and  therefore  CDF  level)  decreased  4  in. 

Records  of  CDF  water  temperature  range  from  73°  to  36°  F  in  the  east  lagoon  during 
the  times  measured.  Oxygen  levels  in  the  west  lagoon  ranged  from  12.2  -  12.8  ppm  at  the 
surface  to  8.0  -  9.5  ppm  at  the  3-ft  depth  on  the  only  day  measurements  were  taken.  Good 
measurements  were  impossible  in  the  east  lagoon  because  of  shallowness  and  inacces¬ 
sibility.  The  east  lagoon  was  well  mixed  by  wind,  and  high  oxygen  levels  would  have 
been  expected.  It  is  suspected  that  the  east  lagoon  would  have  very  little  oxygen  in  the 
water  after  several  days  of  calm  weather  and  high  temperatures.  However,  the  oxygen 
level  in  standing  water  may  have  little  significance  to  the  progress  of  the  botulism  bac¬ 
teria.  These  bacteri..  thrive  primarily  in  the  moist  mud  zone  between  the  water’s  edge  and 
the  dry  soil,  an  area  free  of  the  diluting  and  head-insulating  effects  of  the  water.  Reflood¬ 
ing  makes  this  botulism-laden  area  attractive  to  waterfowl. 

On  August  24,  contractors  were  engaged  by  the  Corps  to  take  over  the  job  of  scaring 
birds  and  searching  for  carcasses.  These  efforts  continued  until  October  3.  Good  records 
are  available  of  the  number  of  birds  collected  daily  from  August  24  to  Oct  3  (41  days). 
Although  weather  conditions  or  other  factors  affected  collections  on  some  days,  it  is  felt 
that  the  number  of  carcasses  collected  was  an  accurate  indication  of  the  relative  numbers 
of  birds  dying  from  botulism  (especially  when  taken  on  a  weekly  basis).  These  collec¬ 
tions  were  a  relative  number  because  an  unknown  number  of  the  birds  died  in  the  mud 
and  could  not  be  retrieved. 

A  total  of  543  dead  birds  were  collected  over  a  period  of  41  days.  Counts  of  the  earlier 
mortality  add  143  (Corps  count)  to  173  (USFWS  count)  to  this  number.  Therefore,  we 
know  that  from  687  to  716  birds  died;  but  the  real  number  could  be  higher  by  several 
hundred  owing  to  the  difficulty  presented  by  the  mud  flats  in  getting  an  accurate  count. 
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Most  of  the  affected  birds  (a  crude  estimate  is  90  percent)  were  shorebirds  the  size  of 
sandpipers,  very  small  and  easily  overlooked,  and  this  was  another  complicating  factor. 

The  following  list  of  some  birds  in  the  Cleveland  CDF  area  was  made  by  Ann  Bugeda 
(Lake  County  Metropolitan  Parks)  on  August  19: 

Observed  Dead  Observed  Alive 

Semipalmated  sandpiper 
Semipalmated  plover 
Ring-billed  gull 
Lesser  yellowlegs 
Pectoral  sandpiper 
Black-bellied  plover 
Bonapartes  gull 
Herring  gull 
Killdeer 
Mute  swan 
Sandpiper  sp. 

Great  blue  heron 
Green  heron 
Red-winged  blackbird 
Flicker 
Swallow  sp. 

The  two  mute  swans  could  not  be  scared  out  of  the  area  and  eventually  died.  Some 
other  species  were  also  in  the  area,  including  what  might  have  been  a  falcon  (species  un¬ 
known)  which  was  observed  to  stoop  on  a  distant  group  of  shorebirds  causing  them  to  rise 
and  move  out  of  the  area,  and  the  Federally  endangered  piping  plover.  The  source  of  the 
piping  plover  report  also  saw  marbled  godwits,  lesser  golden  plover,  and  red  phalarope  in 
early  September.  This  person  was  a  bird  bander  who  had  encountered  a  total  of  three 
piping  plover  at  the  CDF  in  1986.  He  saw  one  in  April  or  May,  and  two  in  early  August 
which  were  sick  with  botulism.  These  two  birds  were  banded  and  nursed  back  to  health 
by  force-feeding  flies  with  tweezers.  They  were  released  at  Lake  Rockwell  near  Kent, 
OH,  on  September  24. 

The  botulism  problem  at  Cleveland  lasted  from  prior  to  August  12  to  October  3  -  about 
44  days.  About  700  migratory  birds,  mostly  shorebirds,  are  known  to  have  perished.  The 
Federally  endangered  species  piping  plover  was  among  the  shorebirds  involved,  although 
there  was  no  mortality. 

The  conditions  that  led  to  the  1986  botulism  outbreak  in  Cleveland  could  exist  again  in 
1987.  In  order  to  try  to  avoid  these  conditions,  the  Corps  plans  to  maintain  more  of  a 
slope  on  the  CDF  from  the  point  where  sediment  filling  occurs,  and  possibly  to  dredge 
later  in  the  season  to  maintain  the  water  level  in  the  CDF.  It  is  expected  that  up  to 
300,000  yd3  of  sediment  could  be  added  to  the  CDF  in  1987. 

Mr.  John  Simmers  of  the  US  Army  Engineer  Waterways  Experiment  Station  in 
Vicksburg.  MS,  has  suggested  that  Phragmites  sp.  might  be  planted  in  the  CDF  to  aid 


Canada  goose 
Mallard 

Ring-billed  gull 
Semipalmated  sandpiper 
Semipalmated  plover 
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dewatering  and  make  the  area  unattractive  to  shorebirds.  The  Buffalo  District  has  made 
no  decision  on  this  proposal  yet. 
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Figure  Al.  Botulism  bird  kill 
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Figure  A4.  Water  level  at  Dike  14  CDF 
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Figure  A5.  Water  level,  June  and  July,  1986 
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DEPARTMENT  OF  THE  ARMY 

buffalo  district,  corps  of  engineers 

1776  NIAGARA  STREET 
BUFFALO,  NEW  YORK  14207-3196 


SUBJECT:  Cleveland  Dike  14  Botulism  Problem 


2  4  NOV  1286 


Mr.  Kent  Kroonemeyer 

Field  Supervisor 

U.S.  Fish  and  Wildlife  Service 

Division  of  Ecological  Services 

3990  East  Broad  Street 

Columbus,  OH  43212 


Dear  Mr.  Kroonemeyer: 

I  have  enclosed  a  copy  of  the  day-by-day  summary  of  the  number  of  birds 
collected  by  our  contractor  at  the  Cleveland,  Ohio  CDF  this  past  summer  as 
requested.  Your  continued  interest  and  assistance  is  greatly  aporeciated. 

My  point  of  contact  pertaining  to  this  matter  is  Mr.  William  F.  MacDonald  of 
my  Environmental  Resources  Branch,  who  can  be  contacted  by  calling  commercial 
number  (716)876-5454,  extension  2175  or  by  writing  to: 

District  Commander 

U.S.  Army  Engineer  District,  Buffalo 

1776  Niagara  Street 

Buffalo,  NY  14207-3199 

ATTN:  Mr.  William  F.  MacDonald 

The  Bufralo  District  —  Leadership  in  Engineering. 


Sincerely, 

DANIEL  R.  CLARK 

Colonel,  Corps  of  Engineers 

District  Commander 


Enclosure 
as  stated 
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Dead  Birds  (August  24  -  October  3,  1986) 

(only  pickup  burn) 

Dace  Day  No.  of  birds 

8/24  Sun  59 

8/25  Mon  51 

8/26  Tue  9  by  9AM 

8/27  Wed  5  ducks  (2  from  park)  (1  sent  to  Vet.  by  State) 

8/28  Thu  14  by  10AM 

8/29  Frl  40  birds  &  2  ducks 

8/30  Sac  12 

8/31  Sun  8 

9/1  Mon  45 

9/2  Tue  17 

9/3  Wed  14 

9/4  Thu  0 

9/5  Fri  5 

9/6  Sat  46 

9/7  Sun  30 

9/8  Mon  27 

9/9  Tue  14 

9/10  Wed  10 

9/11  Thu  12 

9/12  Frl  4 

9/13  Sac  7 

9/14  Sun  12 

9/15  Mon  14 

9/16  Tue  7 

9/17  Wed  9 

9/18  Thu  11 

9/19  Fri  8 

9/20  Sat  9 

9/21  Sun  10 

9/22  Mon  6 

9/23  Tue  3 

9/24  Wed  3 

9/25  Thu  2 

9/26  Fri  4 

9/27  Sat  3 

9/29  Sun  2 

9/29  Mon  3 

9/30  Tue  2 

10/1  Wed  1 

10/2  Thu  0 

10/3  Fri  0 
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APPENDIX  C 

DIAGNOSTIC  SERVICES  CASE  REPORTS, 
NATIONAL  WILDLIFE  HEALTH  CENTER, 
US  FISH  AND  WILDLIFE  SERVICE 


Cl 


U.S.  FISH  AND  WILDLIFE  SERVICE 
NATIONAL  WILDLIFE  HEALTH  CENTER 
6006  Schroeder  Road 
Madison,  Wisconsin  53711 


DIAGNOSTIC  SERVICES  CASE  REPORT 


Case  /  _6  546 _ 

Submitter: 

Ken  Multerer 
Bill  Curry 
FWS-RCA 

3990  E.  8  r  ood  Street 
Columbus,  OH  4321b 


Saecimen  d e sc r i p t i on / I d e n t ification: 

Dow  i  t  a  h  e  r  s  /  S  an  d  p  i  p e  r  s 


Date  Submitted :  8/19/36 

Locat  ion  :  Carps  of  Engineer  confine 
disposal  facility,  Cleveland,  OH 


General  Diagno sis: 


Type  C  Botulism 


C  omme  n  t  s :  As  you  can  see  from 

to  demonstrate  Iv3£_C  botulism 
(  NWHC  :  6  546-  00  1  thru  (To  8  T” 


the  enclosed  necropsv  sheets 
as  the  cause  of  death  of  the 


we  were  able 
shorebirds 


Liver  samples  f r nm  birds  001,  002,  005,  006  and  007  were  analysed  fir  lead. 

Concentration  of  lead  found  in  the  livers  of  birds  00  i  ,  005,  and  00'  are 
within  normal  background  range.  No  lead  was  detected  in  livers  of  bi-ds 
002  and  006. 


Preliminary  Report  £ _ / _ / _ ) _ X_  Final  Report  £09  /04  /80 

date  date 

See  attached  necropsy  records  for  individual  specimen  observations. 
Noce:  Copies  of  this  report  have  been  sent  to: 


USFWS  Regional  Office  (RO- 


If  you  have  questions  regarding 
at  608-2  7  1-  4640  (  FTS  364-  5418). 
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NATIONAL  WILDLIFE  HEALTH  CENTER-  NECROPSY  REPORT 


Submitter' a  Name,  Affiliation  Address 
Ken  Mulcerer 
Bill  Curry 
FWS-RCA 

3990  E.  Brood  Street 
Columbus,  OH 

Spec ias : 


Caae: 

Accession: 
Col lected : 
Exam  Date: 


6546 


001 


8/14/86 


(8/20/86  ) 


432  16 

Short-bill  dowitcher 


Bandtypa:_(_p  Ref/Band  No: 
History  Su— ary: 


( 


Speciaen:_ 


Carcass 


Pathologist:  LNL  j 


Botl)  Euth:  (_N)  Weight:  (Ci 
The  submitter  suspects  a  botulism  di 
dredging  materials  stored  in  this  area.  There  has  been  a 
signs,  some  green  vents  and  limberneck  observed. 


.)  ( 


90) 


off.  Lagoon  has  shallow  water  - 
history  of  toxic  problems.  Clinical 
Mortality  location:  Corps  of  Engineer  confined 


disposal  facility  near  Cleveland,  Ohio. 


External/Internal  Observations  -  Laboratory  Results 

External:  No  significant  findings  (NSF). 


InCerual/Musculoskeletal  system:  Pectoral  muscles  are  moderately  reduced  +2.  There  13  a 
moderate  amounc  of  subcutaneous  fat.  No  fractures  found.  There  were  maggots  in  the  oral  cavity  a 
around  the  vent. 

Cardiovascular  system:  A  small  amounc  of  coronary  fat  was  present.  No  obvious  lesions  seen  in  th 
heart  muscle. 

Respiratory  syscem:  Marked  posCmorcera  changes  in  the  lung.  There  is  some  postmortem  accumulation 
of  bloody  fluid  in  the  ventral  portion  of  the  lungs. 

Digestive  system:  Liver  -  Early  postmortem  changes,  no  obvious  lesions  seen.  Gall  bladder  - 
normal.  There  is  a  small  amount  of  abdominal  fac  present.  Esophagus  and  proven tr ic ulus  are  gross 
normal.  Gizzard  -  Gizzard  lining  is  scained  dark  blackish- blue  due  to  postmortem  change.  No  lead 
or  steel  presenc  in  the  gizzard.  Intestinal  tract  -  Postmortem  changes. 

Urogenital  syscem:  Gonads  are  those  of  a  non-breeding  adult  male.  Kidneys  -  Early  postmortem 
changes. 

BACTERIOLOGY:  Heart  Pool-  Clostridium  botulinum  C  (Positive). 

TOXICOLOGY:  Liver  Lead-  .18  ppm  wet  wt;  .60  ppm  dry  wt. 


Sex  (M)  Age  (A)/( _ )  Body  Coad.  (G) 

Samples  Saved: 

1.  Bact:  heart- bot 

Postmortem  State  (F) 

4. 

Gix.  Lead  (_ 

_0)/(. 

0) 

2  .  Tox :  l  iver-  Pb 

5. 

3. 

6. 

Pinal  Diagnosis  (order  of  importance) 

Exam  type  (G02  ) 

topog. 

morph. 

etiol. 

funct.  diae«i 

1.  /  u  ^  b  0  ts' ! !  T /y~\ 

( 

) 

( 

) 

( 

) 

( _ 

)  ( 

( 

) 

( 

) 

( 

) 

( _ 

>  ( 

3. 

( 

) 

(. 

) 

( _ 

_ ) 

( _ 

)  ( 
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NATIONAL  wildlife  health  center-  necropsy  report 


Submitter'*  Him,  Affiliation  Address 
Ken  Hulterer 
Bill  Curry 
USFWS-  RCA 

3990  E.  Brood  Street 
Columbus,  OH  432  16 

Specie*:  Short-bill  douitcher _ 

Band  type  :_<£_/  Ref/Band  No:  ( _ BotZ)  Euth: 

History  Summary:  See  001. 


Case : 

Accession: 
Collected : 
Exam  Date: 
Pathologist 

Spec inen:  Carcass _ 

(JJ>  Weight: (Cm)  (  110) 


6546 


002 


8/14/86 


(8/20/86) 

LNL 


External/Internal  Observations  -  Laboratory  Results 
External:  Prominent  sternal  Reel. 


Internal/Musculoskeletal  system:  Pectoral  muscles  are  markedly  reduced  +3.  There  is  some 
subcutaneous  fat  still  present.  There  are  no  fractures  of  the  wing  or  leg  bones. 

Cardiovascular  system:  Normal  -  Small  amount  of  coronary  fat  present. 

Respiratory  tystem:  Normal 

Abdominal  cavity:  Liver  -  Crossly  normal.  Gall  bladder  is  enlarged  and  filled  with  greenish  bile. 
Abdominal  fat  is  absent.  Esophagus,  proventriculus  are  normal.  Gizzard  -  Gizzard  lining  is  dull 
tan-brown  in  color.  No  ingested  lead  or  steel  shot  present.  Intestinal  tract  -  Crossly  normal. 
Urogenital  system:  Gonads  are  those  of  a  non-breeding  adult  female.  Ovary  -  Normal.  Follicles 
1  mm  or  less  in  diameter.  Kidneys  -  grossly  normal. 

BACTERIOLOGY:  Heart  Pool-  Clostridium  botulinurn  C  (Positive). 

TCXIC0L3GY:  Liver  Lead-  Not  Detected. 


Preliminary  Diagnosis:  Susoect  botulism _ 

Sex  (£)  Age  (A)/( _ )  Body  Cand.  (P)  Postmortem  State  (C)  Giz.  Lead  ( _ 0  > / C _ 0) 

Samples  Saved: 

1  ■  Bac  t :  heart-  bot  _  4.  _ 


Tox : 

l  i ver-  Pb 

5 

Hist : 

kidney  (renal  coccidia) 

6 

Final  Diagnosis  (order  of  importance) 

hp*.  c  AoA  //. 


topog.  morph. 

(  )  (  )  ( 


Exam  type  (GQ3 ) 

etiol.  funct.  diseas 


)  ( 


)  ( 


3. 


( 

) 

( 

)  ( 

) 

( 

)  ( 

( 

) 

( _ 

)  ( 

_ ) 

( _ 

_ )  (. 
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national  wildlife  health  center  -  necropsy  report 


Submitter's  Name,  Affiliation  Address 
Ken  Mulcerer 
Bill  Curry 
FVS-  RCA 

3990  E.  Brood  Street 
Columbus,  OH  432  16 

Spec ic»:  Short-bill  dowitcher _ 

Baudtype:_(E )  Ref/Band  No:  ( _ Bot  7  ) 

Hiacory  Summary:  See  001. 


Caae:  6546 _ 

Accession:  003 

Collected:  8/14/86 _ 

Exam  Date:  (8/20/86) 

Pathologist:  LNL  /  r 

_  Specimen:  Carcass 

Euth:  (_N )  Weight:  (Go)  ( _ 8j>_)  : 


External/Internal  Observations  -  Laboratory  Results 

External:  There  is  a  prominent  sternal  Reel.  This  carcass  shows  marked  postmortem  changes  and 
unsuitable  for  laboratory  scudy. 


Internal : 


0\-7~  S'  C^'t'rCLit'ch  cP 


Preliminary  Diagnosis:  K  CtT'f  ■  C&  \  C  A. 

C>ii-A-C-d-jC  cP 

Sex  (_)  Age  (_)/( _ )  Body  Cond.  (  )  Postmortem  State  ( t~ ) 

Samples  Saved: 

1  ■  4. 

Giz.  Lead  ( _ 

>/(. 

— 

_) 

2  . 

5. 

3. 

6. 

Final  Diagnosis  (order  of  importance) 

City  C  Lyt'C 

topog. 

Exam  type 
morph.  etiol. 

(CO  ) 

funct.  diseaa. 

(  )  ( 

)  ( 

) 

( 

)  ( 

CA-ALa^  C'Ct-N  £7^  cl 

(  )  ( 

)  ( 

) 

( 

)  ( 

1. 

(  )  ( 

)  ( 

) 

(. 

)  ( 
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NATIONAL  WILDLIFE  HEALTH  CENTER  -  NECROPSY  R£PORT 


Submitter's  Nan,  Affiliation  Address 
Ken  MulCerer 
Bill  Curry 
FWS-RCA 

3990  E.  Brood  Screet 
Columbus,  OH  432  16 

Species:  Semioalmated  sandpiper _  Specimen:  Carcass 

Bandtype:_(E )  Ref/Band  No:  ( _ Boc5  )  Euch:  (_N)  Weight: (Gm)  ( 

Hiacory  Sumary:  See  001. 


Caae:  6546 

Acceaaion:  004 

Collected:  8/14/86 


Exam  Date:  (8/2  0/86  ) 

Pathologist:  LNL 


External/Internal  Observations  -  Laboratory  Results 

External:  Sternal  keel  is  somevhat  prominent.  There  is  staining  of  the  vents.  No  fractures  c 
the  leg  or  wing  bones  seen. 


Internal : 

Examination  shows  that  postmortem  changes  in  this  Sandpiper  are  too  advanced  for  subsequent 
laboratory  study  so  this  carcass  will  be  discarded. 


Preliminary  Diagnosis:^ _ 

Sex  (_)  Age  (_)/( _ )  Body  Cond.  (_)  Postmortem  State  to)  Gix.  Lead  ( _ )/( _ ) 

Samples  ^Saved:,  ' 

Ejlzs. 


1  . 

2  . 
3. 


4. 

5. " 

6. " 


Final  Diagnosis  (order  of  importsnce) 


I  topog.  morph 

i.  koEm  Clears  d  i'f  tt'cUd  ( _ )  < _ 


Exam  type  (CO  ) 
etiol.  funct.  diseaf 


2  ._ 
3. 


)  ( 


)  ( 


)  (_ 
)  (. 
)  ( 


.)  (. 

_)  (. 

)  ( 


.)  (. 
.)  (. 
)  ( 
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NATIONAL  WILDLIFE  HEALTH  CENTER-  NECROPSY  REPORT 


Submitter's  Him,  Affiliation  Address 
Ken  MKutterec 
Bill  Curry 
FWS-  RCA 

3990  E.  Brood  Street 
Columbus,  OH  It'S.  16 

*5 pec  iea :  Semipalmated  sandpiper _ 

Bandtype : _(E )  Ref/Band  No:  ( _ Bot 3 ) 

History  Susnary:  See  001. 


Spec imen:  Carcass 


Case: 

Accession: 
Collected: 
Exam  Date: 
Pathologist 


6546 


005 


8/14/86 


(8/2  0/86  ) 


LNL, !hj  !. 


Euth:  <_N!  Weight:  (Gsa )  ( _ ) 


External/Internal  Observations  -  Laboratory  Results 
Externsl:  No  significant  findings  (NSF) 


Internal/Musculoskeletal  system:  Pectoral  muscles  are  moderately  reduced  +1.  There  is  a 
moderate  amount  of  subcutaneous  fat  and  abdominal  fat. 

Cardiovascular  system:  Heart  -  Crossly  normal. 

Respiratory  system:  Lungs  -  Crossly  normal. 

Digestive  system:  Liver  -  Normal.  Galt  bladder  -  Normal.  Intestinal  tract  -  Grossly  normal. 
Gizzard  -  Gizzard  lining  is  normal.  No  ingested  lead  or  steel  shot. 

No  obvious  lesions  in  the  liver,  lungs  or  kidneys. 

Urogenital  system:  Kidneys  -  Lighter  than  normal,  light  purple  in  color. 

BACTERIOLOGY:  Heart  Pool-  Clostridium  botul inum  C  (Positive). 

TOXICOLOGY:  Liver  Lead-  0.0  ppm  wet  wt;  0.0  ppm  dry  wt. 


Preliminary  Diagnosia:  Suspect  botulism 


Sex  (F)  Age  <^>/ C _ )  Body  Cond.  (C) 

Samples  Saved: 

1 .  8ac  t :  heart-  bot 

Postmortem  State  (G) 

4. 

Giz.  Lead 

(  0 )/ ( 

0) 

2  .  Tox :  l  i  ver-  Pb 

5. 

3. 

6. 

Final  Diagnoaia  (order  of  importance) 

Exam  type  (GO 3 ) 

l.  C  /jo  'fuli5'rr\ 

topog. 

morph. 

etiol . 

funct.  disea 

( 

)  ( 

) 

( 

) 

( 

)  ( 

r  - 

2  . 

< 

)  ( 

) 

( 

) 

( _ 

)  ' 

3. 

( 

)  ( 

) 

(. 

) 

( _ 

_ )  ( _ 
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NATIONAL  WILDLIFE  HEALTH  CENTER-  NECROPSY  REPORT 


SubaitCer'«  Name,  Affiliation  Address 


Ken  Multerer 
Bill  Curry 
FVS-  RCA 

3990  E.  Brood 
Columbus,  OH 
Species: 

Street 

432  16 

Semipalmated 

sandpiper 

Specimen:  Carcass 

Case: 

Accession: 
Collected: 
Exam  Date: 
Pathologist 

Sandcype: 

(E)  Ref/ Band 

No:  ( 

8ot8)  Euth:  (  Y)  Weight: (Go)  ( 

_) 

History  Sumary:  See  001.  This  bird  was  found  sick  and  then  killed. 


6546- 

006  " 
8/14/86 

(8/2  0/86) 


External/Internal  Observations  -  Laboratory  Results 
External:  No  significant  findings  (MSF) 


Internal/Musculoskeletal  system:  Pectoral  muscles  are  normal.  Excellent  deposits  of 
subcutaneous  fat,  1  to  2  mm  thick.  Good  deposits  of  abdominal  fat. 

Cardiovascular  system:  Normal  -  Coronary  fat  is  present  on  the  heart. 

Digestive  system:  Good  deposits  of  abdominal  fat.  Liver  and  gall  bladder  -  Normal.  Gizzard  - 
Normal.  No  ingested  lead  or  steel  shot. 

Respiratory  system:  Normal, 

Urogenital  system:  Ovary  is  that  of  a  non-breeding  adult  female.  Follicles  are  1  mm  or  less  in 
diameter.  Kidneys  are  grossly  normal. 

BACTERIOLOGY:  Heart  Pool-  Clostridium  botulinum  C  (Positive). 

TOXICOLOGY:  Liver  Lead-  Not  Detected. 


o  1  •  -  _  -  cSu  r  C^C  lo  &  /l/  l J  rv-y-i 

Preliminary  Diagnosis: _ /  c 


Sex  (F)  Age  (A)/( _ )  Body  Cond.  (G) 

Samples  Saved: 

1.  Bac  t :  heart-  bot 

Postmortea  State  (E) 

4. 

Giz.  Lead 

< _ 0  J/(. 

0) 

2  .  Tox :  1  iver-  lead 

5. 

3. 

6. 

Final  Diagnosis  (order  of  importance) 

Exam  type  (GO  ) 

topog. 

morph. 

et iol . 

funct.  disea 

j  _  Tcj  (  .  £>o  (  W  /  JVr< 

( 

) 

( 

) 

( 

) 

( 

)  ( 

j - 

2  . 

( 

) 

( 

) 

( 

) 

( 

)  ( 

3. 

( 

) 

(. 

) 

(. 

) 

( _ 

)  ( 
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NATIONAL  WILDLIFE  HEALTH  CENTER  -  NECROPSY  REPORT 

Submitter's  Him,  Affiliation  Address 
Ken  Multerer 
Bill  Curry 
FVIS-  RCA 

3990  E.  Brood  Street 
Columbus,  OH  432  16 

Specie*:  Least  sandpiper _  Specimen:  Carcass 

Bandtype:_(E )  Ref/Band  No:  ( _ Bot4 )  Euth:  <_N)  Weight:  (Ca)  ( 

Hiatory  Summary:  See  001. 


External/InCernal  Observation*  -  Laboratory  Results 
External:  No  significant  findings  (NSF) 


Internal/Musculoskeletal  system:  There  is  some  subcutaneous  fat  present.  Pectoral  muscles  are 
moderately  reduced  *2. 

Cardiovascular  system:  The  heart  is  grossly  normal.  There  is  a  small  amount  of  coronary  fat 
present . 

Respiratory  system:  Crossly  normal 

Digestive  system:  Crossly  normal.  Gizzard  -  Normal.  No  ingested  steel  or  lead  shot  present. 
Intescinal  tract  -  Grossly  normal. 

Urogenital  system:  Crossly  normal.  Testes  and  kidneys  -  normal. 

BACTERIOLOGY:  Heart  Pool-  Clostridium  botulinum  C  (Positive). 

TOXICOLOGY:  Liver  Lead-  0.65  ppm  wet  wt;  2.25  ppm  dry  wt. 


Caae:  6546 _ 

Accession:  007 

Collected:  8/14/86 
Exam  Date:  (8/2  0/86) 

Pathologist :  LNL _ 

451 


Preliminary  Diagnosis: _ 

Sex  (M)  Age  ( A ) / C _ ) 

Samples  Saved ; 

1 .  _ 

2  ." _ 

3. 


Sus pec t  botulism 


Body  Cond.  (G)  Postmortem  State  (G)  Cix.  Lead  ( _ 0)/( _ 0) 


4. 

5. ' 

6. ‘ 


Final  Diagnosis  (order  of  importance)  Exam  type  (CO  ) 

toooa.  moroh.  etiol.  funct.  disea 


CIO 


NATIONAL  WILDLIFE  HEALTH  CENTER-  NECROPSY  REPORT 


Submitter's  Name,  Affiliation  Address 
Ken  Mulcerer 
Bill  Curry 
FVS-  RCA 

3990  E.  Brood  Street 
Columbus,  OH  432  16 

Spaciea :  Least  sandpiper _ 

Bandtype:_(£ )  Ref/Band  No:  ( _ Bot  6  ) 

History  Summary:  See  001. 


Case:  6546 _ 

Accession:  008 

Collected:  8/14/86 _ 

Exam  Date:  (8/20/86  ) 

Pathologist:  LNL _ 

_  Specimen:  Carcass _ a/ , 

Euth:  (_N)  Weight:  (Cm)  (  4ol 


External/Internal  Observations  -  Laboratory  Results 

External:  No  significant  findings  (NSF) 


Internal/Musculoskeletal  system:  Pectoral  muscles  are  slightly  reduced.  There  is  a  moderate 
amounc  of  subcutaneous  and  abdominal  fat. 

Cardiovascular  system:  Some  coronary  fat  was  present.  Heart  -  Grossly  normal. 

Respiratory  system:  Lungs  -  Grossly  normal. 

Digestive  system:  Liver  -  Grossly  normal.  Intestinal  tract  -  Normal.  Gizzard  -  Normal.  No 
ingested  lead  shot. 


Preliminary  Diagnosis: 
Sex  (M)  Age  (A)/( _ 

Samples  Saved: 


1 . 
2  . 
3. 


Suspec  t  botul  ism 
Body  Cond.  (G) 


Postmortem  State  (G)  Giz.  Lead 

_ _  4. _ 

5.  _ 

6. 


(  0 )/(  0) 


Final  Diagnosis  (order  of  importance)  Exam  type  (GO  ) 

topog.  morph.  etiol.  funct.  diseai 

i- _ s to?  So 'tc'L  f  m  (  )  (  )  (  )  ( _ )  ( _ 


( 

) 

( 

) 

( 

) 

( 

)  ( 

( 

) 

( _ 

_ ) 

( _ 

_ ) 

( _ 

)  ( 

Cll 


APPENDIX  D 

BIRD  SPECIES  REPORTED  FROM 
THE  DIKE  14  CDF  BEFORE  AND  AFTER 
THE  PILOT  PROJECT 


D1 


JU,  Du 


Weather: 


FIELD  TRIP  RECORD 

Meteorological  Report  Observers: 

William  A.  Klamm 
Nancy  R.  Klomm 


Field  Time: 
To: 
From: 
Total: 


S/U  t-  <&l'  <un/  M  Localities: 

JtiU*  jUrCU>UUSU. 


Distance:  By  Car  —  On  Foot 

Finish: 


6-{<ltAsvtd' 


Day  &  Date: 


WATER  BIRDS 

.  1  .  ..Common  Loon 

1  Horned  Grebe 

-Pied-billed  Grebe _ 

..  1  . Double-created  Cormorant 

HERONS 

.  Greet  Blue  Heron 
Amor  teen  Egret  HtewtfW' 

.  ...Snowy  Egret 
... -Little  Blue  Heron 
Green  Heron 

.  Black -crow nod  Night  Heron 

..American  Bittern 
-  .  -Leaat  Bittern 

SWANS.  GEESE.  DUCKS 
...  .Whittling  Swen 

. Canada  Gooee 

Snow  Gooee 

..-Blue  Gooee _ _ 

Mallard 
Black  Duck 
Gad  wall 

.  ..European  Widgeon 

Balrlgelr  %  4AHOH u 

Pintail 

. Gretn-winged  Teal 

.Blue-winged  Teal 
Shoveller 
..  .Wood  Duck 

Redhead 

1  .Ring-necked  Duck 

_  .  .Canvas-back 

4- . Greater  Scaup  Duck 

.  j.  ...  .Leaser  Scaup  Duck 
....  i  —American  Golden-eye 
.  .  j  Buff  I*- head 

..  j  Old-equaw 

-White-winged  Scoter 


Hooded  Merganeer 
.  American  Merganeer 
Red-b  matted  Merganeer 


VULTURES.  HAWKS.  FALCONS 
Turkey  Vulture 

Shari-shinned  Hawk 
Cooper's  Hawk 

...  Red- tailed  Hawk 

.  .  ..  Red-shouldered  Hawk 

. .  . Broad- winged  Hawk 

Rough-legged  Hawk 

B»ld  Smgl*  i,^<J,kC 

. -  ....  Mareh  Hawk _ 

.  Osprey 
Duck  Hawk 
Pigeon  Hawk 
Speerowr«*»k 

GALLINACEOUS  BIRDS 
Ruffed  Grouse 
Hungarian  Partridge 
Bob- whit# 

.Ring-necked  Pheaaant 

MARSH  BIRDS 

. King  Rail 

...  . . Virginia  Rail 

- Sore 

Florida  OkHinule 
Coo* 


SHOREBIRDS 

Piping  Plover 
Setnipalmated  Plover 
.Killdeer 
Golden  Plover 
Black-bellied  Plover 
Ruddy  Turnstone 

Woodcock 
Wlleooe  Snipe 
Hudsonisn  Curlew 
Upland  Plover 
Spotted  Send piper 
Solitary  Sandpywr 

WUIet 

Greeter  Yel low-1  ert 
-  Leaser  Yellow-lege 
Knot 

Pectoral  Sandpiper 
..  Whlte-rumped  Sandpiper 

. Baird  s  Sandpiper 

. Leeet  Sandpiper 

...Red-becked  Sandpl|««r 
._  ..Dwwiteher 


Stilt  Sandpiiwr 
Semiiwlmaled  Sandpiier 
Western  Sandpiper 
Ruff-breaated  Sand|<i|>er 
Sanderling 

Ked  Phalanx* 

Wilson's  Phalarope 
Northern  Phalarope 

GULLS  AND  TERNS 
...  Glaucous  Gull 
..Great  Black-backed  Gull 
Herring  Gull 
Ring-billed  Gull 
Frankltn'a  Gull 
Bonaparte's  Gull 
Forster's  Tern 
Common  Tern 
Caspian  Tern 
Black  Tern 

DOVES  AND  PIGEONS 
Rock  Dove 

J  Mourning  Dove 

CUCKOOS 

1  Yellow-billed  Cuckoo 

I  Black-billed  Cuckoo 

OWLS 
Barn  Owl 
Screech  Owl 
Greet  Horned  Owl 
Snowy  Owl 

_ _ Barred  Owl 

.  Long-eered  Owl 
Short-eared  Owl 
Saw. whet  Owl 

GOATSUCKERS.  ETC. 

...  Whip-poor-will 

....  Nkgbthawk 

. Chimney  Swift 

Ruby-throated  Hummingbird 
Belted  Kingftaher 


• 

. .Flicker 

_ Red-bellied  Woodpecker 

. JUd- headed  Woodpecker 

Yellow-bellied  Sepeucke 

. JHairy  Woodpecker 

. Downy  Woodpecker 

D3 


FLYCATCHERS 


CNATCATCHER9,  ETC. 


Eastern  kingbird 
Created  Flycatcher 
Phoebe 

-.Yellow -bellied  Flycatcher 
Acadian  Flycatcher 
Alder  Flycatcher 
l-eaat  Flycatcher 
Wood  Pewee 
Olive-aided  Flycatcher 
. Empidonax 


.  LARKS 

l.  Horned  Lark 


SWALLOWS 

Tree  -all. 

Hank  Swallow 
Rough- winged  Swallow 
Barn  Swallow 
...  Cliff  Swallow 
Purple  Martin 


CROWS  AND  JAYS 
Blue  Jay 
i  .  Crow 


TITMICE.  NUTHATCHES.  CREEPERS 


Black-<'ai>i>ed  Chickadee 
Tufled  Titmwuae 
White-  breaxted  Nuthatch 
Rod-breaated  Nuthatch 
Brown  Creeper 


WRENS 

!  House  Wren 

1  Winter  Wren 

j  Bewick's  Wren 

j  Carolina  Wren 

j  lamg-billed  Marsh  Wren 

I  Short-hilled  Marsh  Wren 


MOCKINGBIRDS 

Mockingbird 

Catbird 

Brown  Thrasher 


t 

t 

! 


i 


\ 


THRI SHFS 

Robin 

W  onil  ”  ru«h 
Hermit  Thrush 
Olive-backed  Thrush 
Gray-rheeked  Thrush 
V.-ry 
Bluebird 


Blue-gray  Gnatcatcher 
l/olden-rrowned  Kinglet 
Ruby-crowned  Kinglet 
American  Pijdt 
...  Cedar  Waxwing 
Northern  Shrike 
Migrant  Shrike 
Starling 


VIREOS 

White-eyed  Vireo 
Yellow-throated  Vireo 
Blue-headed  Vireo 
K«-d-eyed  Vireo 
Philadelphia  Vireo 
Warbling  Vireo 


WOOD  WARBLERS 

Black  and  White  Warbler 
l’n»t honotary  Warbler 
Golden- winged  Warbler 
Blue-winged  Warbler 
.  Tenne-wee  Warbler 

t) range-crowned  Warbler 
Na>hville  Warbler 
Parula  Warbler 
Yellow  Warbler 
Magnolia  Warbler 
Ca|ie  Mny  Warbler 
Black-throated  Blue  Warbler 
Myrtle  Warbler 
Black -throated  Green  Warbler 
Cerulean  Warhler 
Blackburnian  Warbler 
Chest  nut-sided  Warbler 
Hay -hi ranted  Warbler 
Black. ih.1I  Warbler 
Pine  Warbler 
1’iaine  Warbler 
Palm  Warbler 
l  Ivenbird 

Northern  Water-thrush 
lattusiana  Water-thrush 
Kentucky  Warbler 
r.innei-tieul  Warbler 
Mourning  Warbler 
Yellow -I  hr., at 
Yellow -breastssl  Chat 
>{<M>|ed  Warbler 
Wilson's  Warbler 
('an Mila  Warbler 
Kedaturt 


WEAVER  birds 

English  Sparrow 


BLACKBIRDS  AND  ORIOLES 
Bobolink 
Meadowlark 
Western  Meadowlark 
Red-wing  Blackbird 
Orchard  Oriole 
Baltimore  Oriole 
Rusty  Blarkbird 
Brewer  s  Blackbird 
UiuoWsI  Crackle 
Cowbird 


TANAGERS 

Scarlet  Tanager 


FINCHES.  SPARROWS,  etc. 

Cardinal 

Roae-breasted  Grosbeak 
Indigo  Bunting 
Oirkrissel 
Evening  Graabeak 
Purple  Finch 
Pine  Groebeak 
Redpoll 
Pine  Siskin 
Goldfinch 
Red  Crossbill 
White- winged  Cr«e.«hill 
Red-eyed  Towhee 
Savannah  Sparrow- 
Grasshoi<i>er  Sparrow 
Hi-nslow  v  Sparrow 
Sharp-tailed  Sparrow 
V>s|ier  Sparrow 
Lark  Sparrow 
Slate-colored  Junro 
Tree  Sparrow 
•  hipping  Sparrow 
Field  Sparrow 
White-crowned  Sparrow 

Fox  Sparrow 
Lincoln  s  Sparrow 
Swamp  Sparrow- 
Song  Sparrow 
Lapland  l-.ngxpur 
Snow  Bunting 


FIELD  NOTES 


Total  Species: 
Individuals: 
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FIELD  TRIP  RECORD 

Weather:  Meteorological  Report  Observers: 

William  A.  Klamm 
Nancy  R.  KJamm 

Field  Time:  Localities: 

To: 

From: 

Total: 


Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

Total:  Day  &  Date: 


!  i  l 

WATER  BIRDS 

.  .  v  ^  Common  Loon 

.  ,  .  .  r  Horned  Grebe 

•  .  y  -  ♦  pied-billed  Grebe 

.  I  Double-created  Cormorant 

Great  Blue  Heron 

Am .  E«t«* 

Snowy  Egret 
.Little  Blue  Heron 
Green  Heron 

B la* k -crowned  Night  Heron 
.  .American  Bittern 
-Leaat  B.uem 


SWANS.  GEESE.  DUCKS 
j.  j  .Whiading  Swan 

1  j  Canada  Gooe* 

,  \  Snow  Cooae 

i  i  Blue  Gooaa 

,  (  Mallard 

,  (  Black  Durk 

,  ,  Gad  wail 

,  European  Widgeon 

,  j  n.i-ip...  U  lA^CSTi, 

.  ;  Pintail 

.  Green-winged  Teal 
Blue-winged  Teel 
,  ,  Sh'waHer 

[  .  Wood  Durk 


Redhead 

,  Ring-neeked  Duck 

Canvas- hark 
Greater  Scaup  Duck 
|  Lesser  Scaup  Duck 

,  -American  Golden -vy* 

i  flu/fle-head 

,  .  Old-equaw 

|  ..Wh Re- winged  Scoter 

-Ruddy  Duck 

Hooded  Mergaaaer 
Americas  Merganser 
Red-b  rotated  Merganeer 


VULTURES.  HAWKS.  FALCONS 

Turkey  Vulture _ 

Sharp-shinned  Hawk 
Cuoi*r's  Hawk 

. . Red-tailed  Hawk 

.  .  Red-ahouldered  Hawk 

.  . . . Broad-wjnged  Hawk 

.  Rough-legged  Hawk 

.  Bald  Eagle 

Marsh  Hawk 
...  Osprey 

Duck  Hawk 
t-  Pigeon  Hawk 

Spend*  Hawk  ixL 


GALLINACEOUS  BIRDS 
Ruffed  Grouse 
Hungarian  Partridge 
Bob-white 

-Ring-necked  Pheaaant 


Stilt  Sandruwr 
Semuwlmated  Strulpiper 
Weatem  Sandpiper 
Buff-hre«»»«d  Sandpiper 
Sanderling 


Red  F'halarai>e 
Wilaon  i  Phalaroi>e 
Northern  Phalaroie 


GULLS  AND  TERN^ 

•  Mia— — >GuJi  ofWyrt 

•  Great  Black-backed  Gull 

•  Herring  Gull 
Ring-billed  Gull 
Franklin  s  Gull 

Bonaparte's  Gull  _ 

For  Bur’s  Tern 

1.  i  |  .  Common  Tern 
Caspian  Tern 
.  1  Black  Tern 


DOVES  AND  PIGEONS 
Rock  Dove 

I  Mourning  Dove 


MARSH  BIRDS 


• 

• 

a 

i 

King  Rail  . 

. Virginia  Rail  1 

"riiTidg  naltmilll  Wa« 

CUCKOOS 

Yellow-billed  Cuckoo 

Black-billed  Cuckoo 

Coot  ^ 

OWLS 
.  Bars  Owl 

Screech  Owl 

Greet  Horned  Owl 

Snowy  Owl 
.  -Bar~d  Owl 

Long-eared  Owl 

Short-eared  Owl 

Saw-whet  Owl 

0 

0  , 

• 

a 

a 

i 

SHOREBIRDS 

Piping  Plover  1 

Semipelmated  Plover  j 

.Kiltdeer  j 

Golden  Plover  { 

Blaek-belllad  Plover  j 

Ruddy  Turnstone 

Woodcock 

GOATSUCKERS.  ETC. 

0 

Wlls— <■  Snipe  irtnoiyn. 

..-Whip-poor-will 

Hudaomen  Curlew  ] 

.  .  Nlgbthawk 

! 

• 

Spotted  Sandpiper  1 

Chimney  Swift 

a 

Solitary  Sandpijier 

Rubr-th mated  Hummingbird 

a 

•  Greeter  Ye  (low- leg* 

— 

L.  Belted  Kingflahcr 

• 

WOODPECKERS 

$ 

Pectoral  Sandpiper  ® 

_  -Flicker 

a 

White- rum ped  Sandpiper 

_ , 

.„  Red- bellied  Woodpecker 

.  .  .Red-headed  Woodpecker 

# 

Yellow-bellied  Sapsucker 

a 

DowltcAee  ♦  , 

_ _  Downy  Woodpecker 
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I'.iulnn  kingbird 
C  rented  Flycatcher 
I’h.tebe 

Y<>llo»-li«lli(i|  Flycatcher 
Acadian  Flycatcher 
■ALlae  Flycatcher 
l-rMt  Klyrkti  h«r 
Wood  Fewer 
Olive-tided  Flycatcher 
K.m|'i«lonax 

,  I  ARKS 

1  Horned  l-ark 

SWALLOWS 

I  |  Tree  Swallow 

t  |  Rank  Swallow 

i  ,  Rmnrh-winired  Swallow 

I  v  Barn  Swallow 

|  1  Cliff  Swallow 

I  I  Purple  Martin 

j  CROWS  AND  JAVS 

i  ,  Blue  Jay 

I  i  Crow 

TITMICE.  NTTHATCHES.  CREEPERS 
1  ltliirk-rNH«l  Chickadee 

l  Tuflnl  Titmonae _ 

|  White- breasted  Nuthatch 

.  Krd-bre:t*ted  NiilKktrli 


limine  Wren 
Winter  Wren 
MrW.ck  i  Wren 
Caiolma  Wren 
(aniir-tulled  Mnrih  Wr 
Short-billed  Mardi  Wr 

MOCKINGBIRDS 

Morkimrbird 
(  . I  bird 

Brown  Thranher 
THRESHES 

Itohil; 

Wood  Thr.jah 
Ik-imii  thrush 
•  'uu»  bwctial  I  bo -n  < 
<.r  iy->  barked  J*ir..b 
V..  rv 
Bluebird 


(iNATCATOHKRS.  ETC. 

Illue-irra?  <  .Ratcatcher 

i...ld«n-r  mwned  Kmirlet 
Ruby-crowned  Kintflet 
American  Pipit 
Cedar  Waxwmic 

Northern  Shrike 
M  iterant  Shrike 

St.irlimr 

VIREOS 

White-eyed  Wren 
Y  el  low  -throat  «tl  Viren 
Blue- headed  Vjren 
U.  it -eyed  Viren 
rhilatleliihia  Viren 
WnrblinK  Vireo 

WOOD  WARBLERS 

I 

J  Itl.irk  anil  White  Warbler 

i'mthnnotary  V'nrhler 
tiolden-w  nued  Warbler 
Blue- w inre<l  Warbler 
Tcnne-u.ee  W'arbler 
j  Oriinue-rn.v.  tmj  Warbler 

Na-hville  Warbler 
I’a  r  ill. i  W  hi blr  r 
Yellow  Warbler 
Mti/nolia  Warbler 
Ca|*e  May  Warbler 
Black. I  hroiitnl  Blue  Wathh 
Myrtle  Warbler 
Black- tii  roat««|  linen  Wnrh 
Cerulean  Warbler 
Blackhurnmn  Warbler 
l  beat  nut  -‘M-lfd  Warbler 
Bav-breio-fe.J  Wa’ldci 
Itlark-iH.II  Wat  l.le> 

IV ne  Warbler 
»*.  Mine  Warbler 
r  Cm  W  irbler 
Oven  bird 

Northern  Water-thrush 
UmiMuriM  Waler-thrukh 
Kentucky  VVarliler 
Connect  nut  W  arbler 
'lourmbif  Warbler 
Yellow,  thr-ait 

|  Yeilow-bri  aHt.Ht  t  hut 

"...led  Wa(  j.;,  | 

W.laon  a  W.„t,  er 
J  Canada  VVarliler 

.  Redstart 


WEAVER  BIRDS 
!  Kmriish  Sparrow 


BLACKBIRDS  AND  ORIOLES 

Bobolink 

0  \ 

Meadow  lark 

We-»  «  .-n  Meadowlark 

0 

l(e<l-w  .nr  Iliac  kb.  rd 

Orchard  Of.. tie 

0 

IktkMMM  Oriole  'VU  tLMAx  *v- 

11  nly  Blaraturd 

1 

Brewer  v  Hlarkb.id 

# 

Hew  mad  i.rji.kle  >*»»»»*•  * 

* 

L ••wlurd 

TAN  AtiFRS 

I  ; 

St  ;ii  let  Tanairer 

FINCHES.  SPARROWS,  etc. 
Cardinal 

Kime- breasted  Oroaheak 

In.luro  Huntinir 

fbckrisael 

Eveninir  tirrmbeuk 

Piirtde  F  inrh 

P.ne  Cmeheak 

Ke.li'.. II 

IVne  Sisk.n 

•  ioldfinrh 

Ut«d  t'rnubill 

White- 1*  . n l-*h|  Crosalnll 

1 1 1  diw 1 1  ii  Tow  hee  - 

Savannah  S| arrow 

iii»'»hnT  i*r  Sparrow 

II.  n-l.-w  -  S|. arrow 

•'ham- la ne«i  Spnrmw 

Slate  roiureii  Juneo 
Inr  Sf-arrow 


S.tnir  S’ arrow 
I .atdand  I r.* »pur 
now  H  .finr  , 

S*  JU4&  _  u  k 


FIELD  NOTES 


Total  Species: 
Individuals: 
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FIELD  TRIP  RECORD 

Weather:  Meteorological  Report  Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 

Field  Time:  Localities: 

To: 

From: 

Total: 

Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

To'oi:  Day  &  Date: 


VULTURES.  HAWKS.  FALCONS 
j  |  Turkey  Vulture 

J  ,  Sh«tri**»hinn*d  H»*« 

\  »  t'oofer  *  H.iwk 


WATER  BIRDS 

i 

i 

; 

Common  Loon 

; 

Horned  Grebe 

•X- 

Pied-bil led  Grebe 

Double-creetad  Cormorant 

HERONS 

• 

*  i 

Greet  Blue  Heron 

, 

American  EgrM 

, 

Snowy  Egret 

.Little  Blue  Heron 

_  . 

Green  Heron 

» i 

B1  ark -crowned  Night  Heron 

.American  Bittern 

*  ♦ 

•  ; 

I  a  at'.  Bittern 

a 

SWANS.  GEESE.  DUCKS 

,  , 

•  i 

•  t 

, 

Whiatlmg  Swan 

I  ■  * 

•  . 

.Canada  t«ooee 

•i  : 

Snow  Cooae 

Blue  Cooae 

* 

Mallard 

•  ; 

Black  Duck 

•  ' 

Gad  wall 

0 

e 

Paid  pate  •  '  r«oVlS&'*  4 

a 

*  1 

i 

Pintail 

*.  ; 

*  1 

Green-winged  Teal 

• , 

•  1 

Blue- winged  Teal 

0 , 

Shoveller 

a  ■ 

.Wood  Duck 

‘ 

• 

Redhead 

0  J 

Ring-necke<1  Duck 

, 

Canvae-back 

#  1 

Greater  Scaup  Duck 

1 

a 

Le»»er  Scaup  Duck 

•  1 

American  <*>lden-«ye 

•  l 

Buf  fie- head 

*  l 

Old-equaw 

•i 

i 

VVh Re-winged  Scoter 

0  1 

I 

, 

.Ruddy  Duck 

•  j 

#  j 

Hooded  Merganeer 

•  j 

, 

Amencan  Merganeer 

*  1 

Red' breveted  Merganeer 

•  1 

X 


Red-Uilad  H*»k 
Red-*houldered  Hawk 
Uroad-» mr*d  Hawk 
Rough- legged  Hawk 

Bald  Eagle _ 

Marth  Hawk 

Oapfey 

Uwe»  Ha-k  Uti .‘J+t'nO 
r,geon  Hawk 

*C«rTtT-“H»*k 


GALLINACEOUS  BIRDS 
!  Ruffad  <>rou«e 

’  Hungarian  Partridge 

Bob-whit* 

Jling-neraad  Pheaaant 


HARSH  BIRDS 

Kin*  Rail 
Virginia  Rail 
.Sura 

Rorrdg-OeHwH 

Cool 


SHOREBIRDS 

Piping  Plover 
Semi  pa  I  mated  Plover 
K.Udtwr 
tjolden  Plover 
Black-bellied  Plover 
Kuddr  Turnatone 


Wrodroek 
WIlMfl  •  Snipe 
Hudapnian  Curlew 
Upland  Plover 
Spotted  Sandpiper 
Solitary  Sandpiper 
Wlllet 

Greater  Yellow -leg* 
Leaver  Yellow- lege 

Knot 

Pectoral  Sandpiper 
While- rum  pad  Sendpipar 

Baird  *  Sandpiper 
Leaet  Sandpiper 
Red-barked  Sandrnwr 


T 


Stilt  Sandpiper 
Sefniiwlmuiwi  S«n*l|iper 
Weelam  Sandpuwr 
Ruff-breaetnl  Sandi iper 
Sander  ling 


Red  I  haiarope 
Wilaon  ■  Phaiarope 
Northern  phaiarope 


GULLS  AND  TERNS 
Claucoua  Gull 
Great  Blark-barked  Gull 
|  Herring  Gull 

j  j  Ring-biiled  Guil 

,  \  Franklin  a  \'iuU 

.  I  Bonaparte  •  Gut! 

i  For  alar' •  Tern 

|  ,  (iommon  Tern 

Caapian  Tern 

t  _ - 

DOVES  AND  PIGEONS 

|  j  !  Rock  Dove 

I  |  ,  Mourning  IV»ve 

,  ,  CUCKOOS 

|  ;  Yellow- billed  Cuckoo 

]  1  .  Black-billed  Cuckoo 


OWLS 
Barn  Owl 
Sc  reach  Owl 
Great  Horned  Owl 
Showy  Owl 
.Barred  Owl 
Long -eared  Owl 
Short,  eared  Owl 
3aw.wh«  Owl 


GOAT8LCKER8.  ETC. 

(  !  ! 

*  ,  WhliM>oor-will 

j  Nlgbthewk 

#  |  |  i  Chimney  Swift 

j  j  ,  Ruby-throated  Hummingbird 

•  !  |  .  Batted  K  mgflaher 


WOODPECKERS 

Flicker 

Red-ball  lad  Woodpecker 

. Jled- heeded  Woodpecker 

1  Yellow -be  il  lad  Sepeueker 

I  Hairy  Woodpecker 

[  Downy  Woodpecker 
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Eastern  kinirbird 
Created  Flycatcher 
Phoebe 

Velio  bellied  Flycatcher 
Ace*  n  Flycatcher 
Miw  Flycatcher  7#  »*4ck 
l.eaal  Flycatcher 
Wood  rewee 
Olivc-suled  Flycatcher 
Empidonax 

LARKS 

Horned  Lark 

SWALLOWS 

Tree  Swallow 
Rank  Swallow 
Loiurh- winded  Shadow 
Barn  Swallow 
Cliff  Swallow 
r uri'le  Martin 


TITMICE.  M  THATCHES.  CRF.F.PF.RS 

1  i  Black-capped  Chickadee 

.  i  Tufted  T  inv  i*e 

,  [  White-brea-'ed  N  'It  h.  itch 

i  }  liid'hreiotrd  Nuthatch 


Winter  Wren 
Bewick's  Wren 
'  urolina  Wren 
Line- hi  lied  M.t 


MOCKINGBIRDS 
Mork  ink'bird 
Cat  bird 

Brown  Thrasher 

THRISHFS 

Robin 

W.-.l  Th»  isn 
Hermit  1‘hrif.h 

1  Mm  Iw  *e«t  |h';-n  Acr-tttH 4iAJ 

' iy..  heese.1  J  h'  :*h 

V..|  v 
It)  :ettird 


GN  ATCATCIIERn.  ETC. 

Hlue-nray  I  >  latcatcher 
tkdden-rrio.  ned  Kmiflet 
Ruby -crowned  kinaR-t 


Northern  Shrike 
Migrant  Shrike 


I  White-eyed  Vireo 

j  Yellow -throated  Vireo 

|  Ml u. -headed  Viren 

j  Kid-eyed  V.reo 

I’hilAdeliihia  Viieo 

]  War  tiling  Vireo 

WOOD  WARBLERS 
;  lth;i  k  and  White  Warbier 

.  Pmthonotary  Wa.-bler 

|  Gulden-win  ced  Warbler 

i  Blue-w mired  Warbler 

.  Tenne-w.ee  Warbler 

j  Oranue -crow ned  W  trbler 

j  Nashville  Warhbr 

.  Par  ula  Warbler 

Yellow  Warbler 
M.urnnlta  Warbler 
Cape  May  Warbler 
Mark-throated  Bine  W.ubU 
Warbler  -  'U. 

Hlaek-throateil  il'.en  Warb 
Cerulean  Warbler 
Blackburnian  W'arbler 
CIm-xI nut .sided  W  irldrr 
Itay-br ea>ied  Warbler 
Black  . m.II  W  it  l.lei 
Pme  Warbler 
Pc  airie  Warbler 
i’.itm  W  irWer 
1  iiv*-n  bird 

Northern  Water-i brush 
Lxiisiana  Water-thrush 
Kentucky  Warbler 
*  ••nneet  irut  Warbler 
Mourmrur  Warbler 
l  Yellow -throat 

l  Y»  llow-bn  asteil  t  hat 

I  Hooded  Wart-let 

Wilson  s  Warbler 
[  r'anada  Warbler 

Redstart 


WEAVER  BIRDS 


BLACKBIRDS  ANT)  ORIOLES 


Bobolink 
Meadowlark 
Western  Meado- 


HiiMt  Mac  kin 
Browers  Mac 


FINCHES.  SPARROWS.  »tc. 
Cardinal 

K<»<e- breasted  Grosbeak 
Indiiro  Hunting 
JbekruseJ 
Evening  Croebeak 
Purple  Finch 

1P‘W  Grosbeak 
Red  foil 

\  Pine  Siskin 

j  Goldfinc*. 

j  K.d  . . . 

White- w  r>|-Mt  r-»\<hill 
Ki-d-eved  Tnwhee 
Savannah  Spar  row 
*  -i.i'Shoi'i ier  Sparrow 
H-  n.liin  •.  Sparrow 

>har;—t .nled  Si-afow 


'  hippinir  Si-art 
i  ebl  Sparrow 
W  hite-c  ron  ned 
W  hite-ih  mated 
I  >\  Si  arrow 
I.itnoln  *  Spar  r 
Si-arroi 


I  ..if  land  LinC'i-ur 
'how  Hunting 


FIELD  NOTES 


Total  Species: 
Individuals: 
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'ftnf,  Jut  1VU 


Weather: 


Field  Time: 
To: 
From: 
Total: 


FIELD  TRIP  RECORD 


Meteorological  Report 


Observers: 

William  A  Klamm 
Nancy  R.  Klamm 


Localities: 


Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

Total: 


Day  &  Date: 


WATER  BIROS 

.Common  Loon 


Horned  Grebe 
.Pied-billed  Grebe 


Double-treated  Cormorant 


VULTURES.  HAWKS.  FALCONS 

Turkey  Vulture 


HERONS 
Greet  Blue  Heron 
American  Egret 
Snowy  Egret 
-Little  Blue  Heron 
Green  Heron 

Blgek-^rowned  Night  Heron 


ir.  «d 

Ha*  k 


-AmerirA  Bittern 
-Least  Bittern 


SWANS.  GEESE.  DUCKS 

j  Whistling  Sean 


Canada  Goose 
Snow  (, roo «« 
Blue  Goose 


Mallard 
Black  Duck 
Gad  wall 

.  European  Widgeon  t 
p^iar-.r  fl  YnL’LLCO.  A  ViWVot 

Pintail 

Green-winged  Teal 
Blue- winged  Teal 
Shoveller 
Wood  Duck 

Redhead 

Ring-necked  Ihjck 
Canvas-bark 
Greater  Sr  sup  Ihicfc 
lesser  Scaup  Duck 
American  (AUden-ere 
Buttle- head 
Old-aquaw 

.White-winged  Scoter 


-Ruddy  Durk 


Hooded  Merganser 
American  Merganser 

I  M«rvmnaer 


Red-b  re  sated  M«i 

-aS Ipk.  &L&Z*- 

t.  n. 


Shari-  t 
Coot  -e  re 

Red-Uili*.  Hawk 
Red-shouldered  Hawk 
Broad-winged  Hawk 
KougK-legged  Hawk 
Bald  Eagle 


Marsh  Hawk 


UucJt-M—rk 

Pigeon  Hawk 

Sparrow,  Hawk  XlA luJ- 


GALLINACEOUS  BIRDS 

■  |  Ruffed  Grouse 

1  Hungarian  Partridge 
Bob-white 

-Ring-necked  Pheasant 


MARSH  BIRDS 
King  Rail 
Virginia  Rail 
.Sora 

fiend*  OarHirrPleCrTWeu-w  for them 

Coot 


I  ! 


SHOREBIRDS 

Piping  Plover 
Semipalmated  Plover 
Kilideer 
(iolden  Plover 
Black. bellied  Plover 
Ruddy  Turnetone 


Woodcock 
Wilson's  Snipe 
Hudaoman  Curlew 
Upland  Plover 
Spot  tad  Sandpiper 
Solitary  Sandpiper 
Wlllet 

Greater  Yellow-lege 
Leaaer  Yeilow-lege 

Knot 

Pectoral  Sandpiper 
While- rumped  Sandpiiwr 
Bairds  Sandpiper 
Leeat  Sandpiper 

PuvJjh, 

witehar 


Still  Sandpi|»er 

Seems  ml  mated  S  indpn-er 

Western  Sandpiper 

Ruff-breasted  Sandpiper 

Sanderhng 

Red  Phaiarope 
Wilson  •  Phalarope 
.Northern  Phalarone 


GULLS  AND  TERNS 


•  1 

Glaucous  Gull 

Great  Black-barked  Gull 

p  1 

Herring  Gull 

a  ; 

King-billed  Gull 

Franklin  *  Gull 

* 

Bonaparte  *  Gull 

Forster's  Tern 

,  Common  Tern 

e  j 

,  Caspian  Tern 

;  .  : 

Black  Tern 

DOVES  AND  PIGEONS 


•  1 

I 

j  Rock  Dove 

*  1 

1  Mourning  lV>ve 

,  CUCKOOS 

a  1 

t  ,  Yellow-billed  Cuckoo 

1 

1  i  Blsek-billed  Cuckoo 

OWLS 

i  -'] 

l 

Bam  Owl 

4  1 

Screech  Ow| 

, 

Great  Horned  Owl 

*  1 

Snowy  Owl 

it  a  r  red  Owl 

Long -eared  Owl 

*  i 

Shorb-ea/ed  0*1 

Saw -whet  Owl 


GOATSUCKERS.  ETC. 
..  Whip-poor-will 
Ntghthawk 


Chimney  Swift 


Ruby-throated  Hummingbird 


Belted  Kingfisher 


WOODPECKERS 

Flicker 

. _ Red- bellied  Woodpecker 

JUd  headed  Woodn^ker 
Yellow-bellied  Sapeucker 
.  -Hairy  W«*fc«ecker 
Downy  Woodpecker 
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Lantern  Kinirbird 
<  Vented  Flycatcher 
Phoebe 

Yellow-bellied  Flycatcher 
Acadian  Flycatcher 
Alder  Flycatcher 
Least  Flycatcher 
Wood  Pewee 
Olive-aided  Flycatcher 
Empidonax 


+  , 

LARKS 

Horned  Lark 

•  j 

SWALLOWS 

1  rce  Swallow 

I 

Bank  Swallow- 

Rough-winged  Swallow 

Barn  Swallow 

• 

Cliff  Swallow 

! 

Purple  Martin 

•  i 

CROWS  AND  JAYS 

Blue  Jay 

•  i 

l~  row 

TITMICF 

NI  THATCHES.  CREF.M.RS 

•  l 

Black-capped  Chicka  i.« 

Tufted  Tifmoune 

White-breasted  Nuthatch 

R*-d-brenated  Nuthatch 

®  1 

Brown  Crimper 

•  : 

WRENS 

Kooee  Wren 

•  . 

Winter  W'rcn 

Bewick  x  Wren 

Carolina  Wren 

l«>ng-bill«d  Marsh  Wren 

•'h  iri  belled  HRWh  Wren  jitiy 

0 

MOCKINGBIRDS 

• 

Catbird 

P  ■ 

Brown  Thrasher 

THK1SHFS 

Rolan 

Wood  Thrush 
Ikomit  Thrunh 
'Hive-harked  Thrown 
’ irav-rhecxeu  I'hruah 


GNATCATCHERS,  ETC. 

Hlue-Kruy  Gnatcatchrr 
I  <it>lden -crowned  kinglet 

|  Ruby-orownexi  kinglet 


Northern  Shrike 
M  nr  rant  Shrike 
Starlinir 

VIREOS  0 

White-eyed  Vireo  • 

Yellow -throated  Vireo  - 

III uc- headed  Vireo 
K.  d-eyed  Vireo 

Philadelphia  Vireo  _ 

Waiblinit  Vireo 

WOOD  WARBLERS  1 

I 

j  Black  and  White  Warbler 

■  Prothonotary  Warbler 

|  Golden- w i rured  Warbler 

1  Blue- winded  Warbler 

;  Trnnev.e  Warbb-r 

,  llrunm-i  nm red  Warbler  4 

j  Na-hville  W.irhUr  @ 

^  Pa  ml. i  Warbler  ^ 

j  Yellow  Warbler 

j  M.iynolia  Warbler 

j  (  .lie  May  W;irhler  % 

|  Kl.u  k-lhroatc|  libie  Warbler 

J  Mrrete  Warhler  fyU+u.  ■  V* 

lllaek-throateil  Gi.-en  Warbli-r 
t'«Tulcan  Warbler  s 

HI. ii  kbornian  Warhler 
.  h.'tfM.'  Md.d  Warhler 
I biv-bi cabled  Warbler  # 

Bf.trk  -itoll  Warbler 
P  ne  Warbler 

\  P:  :«ir;e  Warhler  4 

l  P  dm  W  u  bier 


N-<rthern  Water. thrush 
leoii'.ana  Water-thrusn 
Kentucky  Warbler 
<  ••nneetirtil  Warbler 
M-iiirmni’  Warbler 
Yelbo*  -t  hrmit 
Yellow  dir<  a-t«s|  Chat 
Hooded  Warble- 
W'tl^.n  s  Warbler 
Canada  Warbler 

Kn  I  start 


WEAVER  BIRDS 
l  I  Enchsh  Sparrow 

BLACKBIRDS  AND  ORIOLES 

Bobolink 
Meadowlark 
Western  Meadowlark 
Hed-wimr  Blackbird 
Orchard  Oriole 
Baltimore  Oriole 
|  Rusty  Blackbird 

|  Brewer's  Blackbird 

,  lima  sari  (.cackle  A  »Vnw>t 

I  Csiwhird 

TANAGERS 
Scarlet  Tanaaer 
FINCHES.  SPARROWS,  etc. 
Cardinal 

Rtate- breasted  Groxhcak 

Indiiro  Bunting 

Oickrissel 

Evening  ('>roebeak 

Puride  Finch 

Pine  Grosbeak 

Red  (toll 

Pine  Siskin 

l  luldfinch 

Red  Crossbill 

W’hite-w  ini*ed  Critsshill 

Rnl  »|iai  Tnwhee  - 

Savannah  Sparrow 

tiiasshoid’er  Sparrow 
Henslow  s  Sparrow 
Sharp. tailed  Sparrow 
Vexper  St  arrow 
Lark  Sparrow 
Stale-colored  Junro 
Tree  Sparrow 
Chipping  Sparrow 
Field  Sparrow 
White-r row  net|  Sparrow 
White-throated  Sparrow 
Fox  Sparrow 
Lincoln  «  Sparrow 
Swamp  Sparrow 
S<>ng  St  arrow 
Lapland  Lmyximr 
Snow  Hunt in».*  t 
_ .*  j  V. C*' 


/j.  jS^a.  i-  \Jru. 


FIELD  NOTES 


Total  Species: 
Individuals: 


DIO 


Weather: 


FIELD  TRIP  RECORD 

Meteorological  Report  Observer: 


Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 


Field  Time: 

To: 

From: 

Total: 


Localities: 


Distance: 

Finish: 

Start: 

Total 


By  Car  —  On  Foot 


Day  &  Date: 


Horned  Grebe 
Pied-billed  Grebe 


Double-crested  Cormorant 


_  , 

.  Great  Blue  Heron 

American  EirrcK 

Snowy  Kg  ret 
.Little  Blue  Heron 

Green  Heron 

Black- crowned  Night  Heron 

American  Bittern 

Least  Bittern 

SWANS.  GEESE.  DUCKS 

. <  j 

Whistling  Swan 

• 

Canada  Goose 

Snow  Goose 
...Blue  Goose 

• 

Mallard 

• 

Black  Durk 

0 

Gadwall 

European  Widgeon 

e 

BaJdrate  *'4f***- 

• 

Pintail 

* 

• 

Green-winged  Teal 

0 

.  . 

Blue-winged  Teal 

a 

• 

Shoveller 

Wood  Duck 

0 

Redhead 

0 

Ring-necked  Duck 

0 

.Canvas-back 

a 

.Greater  Scaup  Duck 

e 

I-esacr  Scaup  Duck 

0 

Amertran  Guiden-vye 

• 

Ruffle- head 

Old-equaw 

,  ! 

White- wmgad  Scoter 

• 

i 

■ 

JRuddy  Durk 

0 

*  i 

Hooded  Merganser 

■  4 

American  Merganser 

• 

.  .  .... 

Red-braaeted  Merganser 

TLTURES.  HAWKS.  FALCONS 
j  Turkey  Vulture  va 

|  Shnn*-*hinned  Ha** 

i-  Coopers  Hank 

t  Red -Lai led  Hawk 

+  Red-shouldered  Hawk 

i  Broad-winged  Hawk 

t  Rough-legged  Hawk 

j  Bald  Eagle 

j.  Marah  Hawk 

[  Osprey 

1  ,  Duck  Hawk 

1  Pineon  Hawk 

J  1  S>fmmj*-nE"k  ^ 

GALLINACEOUS  BIRDS 

|  !  Ruffed  Grouse 

*  !  Hungarian  Partridge 

1  j  Rob-white 

i  ,  -Rinu-nerked  Pheasant 

MARSH  BIRDS 

;  King  Rail 

I  Virginia  Rail 

j  .  .  .Sora 

i  ]  Florida  Callinule 

4  i  Cock 


SHOREBIRDS 

Piping  Plover 
Semipalmated  Plover 
Killdeer 
Golden  Plover 
Black-bellied  Plover 
Ruddy  Turnstone 

Woodcock 
W ll*o«  a  Snipe 
Hudson  inn  Curlew 
Upland  Plover 
Spotted  Sandpiper 
Solitary  Sandpuwr 
Willet 

Greater  Yellow-legs 
leaser  Yellow-lee* 

Knot 

Pectoral  Sandpiper 
While-r umjed  Sandpiper 
Baird's  Sandpiper 
Lead  Sandpiper 
Red -becked  Sandmiwr 
Dovllefcar 


Stilt  »er 

Semuwlmaleil  Sandpiper 
Western  Sandpiper 
Ruff-breamed  Sandpiper 
Sanderling 

I  Red  I'hnlarupe 

Wilson  a  Phalarope 
.Northern  Phalarot* 

GULLS  AND  TERNS 
Glaucous  Gull 
Great  Black-barked  Gull 
Herring  Gull 
Ring-billed  Gull 
Franklin  s  Gull 
Bonaparte's  Gull 
Forater's  Tern 
Common  Tern 
Caspian  Tern 
Blsrk  Tern 

DOVES  AND  PIGEONS 
Rock  Dove 

!  Mourning  Dove 

CUCKOOS 

(  Yellow-billed  Cuckoo 
i  Black-billed  Cuckoo 

OWLS 

|  Bam  Owl 

1  Screech  Owl 

.  Greet  Horned  Owl 

1  Snowy  Owl 

I  .Barred  Owl 

i  Long-eered  Owl 

1  ShorVeared  Owl 

!  Saw-whet  Owl 

GOATSUCKERS.  ETC. 

Whip-poor-will 
NUrhthawk 
Chumney  Swift 

;  Ruby-throated  Hummingbird 

I  - 

i  Belted  Kmgflaher 

WOOD PECKER 8 
FHeker 

. . Red-bellied  Woodpecker 

. .  .Red -heeded  Woodpecker 

Yellow-bellied  Sapsucker 
I  Jlairy  Wonfcweker 

I  Downy  Woodpecker 
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FLYCATCHERS 


ON  ATO ATCHERS.  ETC. 


WEAVER  BIRDS 
Knt-'lish  Sparrow 


I 

i 


Li'tirn  Kinwbird 
Crested  l-lyc.ilrher 
i'hndw 

Yellow  -bellied  Flycatcher 
Acadian  Flycatcher 
Alder  Flycatcher 
l.eaxt  FI  yr  air  her 
Wood  I'ewee 
Olive-sided  Flycatcher 
Kmiiidonax 


LARKS 
limned  Uirk 


SWALLOWS 

Tree  Swallow 

Bank  Swallow- 

! 

Bough- winced  Swallow 

Barn  Swallow 

Cliff  Swallow 

1 

Purple  Martin 

CROWS  AND  JAYS 


Rhie  Jay 


TITMICE.  M  THATClIF.S.  CREEPERS 
■  I  |llark-ra[>|«l  Chickadee 

,  ,  Tolled  r.tw.uw _ 

,  Whi  te-breasted  Nuthatch 

i  |  Uid-hre;nt»i|  Nuthatch 

I  Brown  r»«|.i  r 


WRENS 

limine  Wren 
Winter  Wren 
IWirk  -  Wren 
C.tioima  Wien 
lninvrhille.1  M.ir-h  Wren 
Short-hilled  Mars h  Wren 


MOCKINGBIRDS 
Mockinv-hird 
i '  iilnrd 

Brown  1  brasher 


THRESHES 

itni'in 

W\..l  J-htush 
IU»mi<  Ihm-h 
I  Hive- Barked  Ih'U-h 
•  n  Peeked  I  Ip  u<h 
V"  rv 
Bluet'ii. | 


liliie-itray  (inatratrher 
tutlden -crowned  Ki nuclei 
Kuby-rrowned  Kinglet 
American  Punt 
Cedar  Wnxwing 
Northern  Shrike 
M  nr  rant  Shrike 
St  aril  me 
VIREOS 

White-eyed  Vireo 
Yellow- -throated  Vireo 
lllur-hmilrd  Vireo 
IC.d-eved  Vile.- 
Philadelphia  Vireo 
W  aihling  Vireo 


WOOD  WARBLERS 

i  Black  ••Hit  Whit*  Warbler 

,  l‘ rut  honorary  Warbler 

{  tinl'lcn- winced  Warbler 

,  Biiie-wmcnl  Warbler 

.  Ivimrvie  Warbler 

.  t  >ranifv-rn»w  n*.j  Wirbler 

,  Na»hville  Warbler 

,  I*. it  nla  Warbler 

,  Y.  Bow  Warbler 

]  M  u’ noli;,  Wat t.ipr 

.  Cal'*  Mav  Warbler 

J  Bl.i'-k.thr.Mte'l  Itl.ie  W  older 

j  Wvrtle  VV  i '»•!*• 

Bl'ii  k-Oiri.  i'isj  i, Warbi'i 
i  enil'-iin  W  o  liter 


Hlarkb.i 


!  I 


V:u*der 

it  SHl.-d  Warble, 

i-  is'e.l  W  .|i|>|'  ■ 
•..I I  W  ,,,.  ... 


M.'urn.ne  W  ,rl  i... 
Yellow  •  h>  .at 
Y’ellow  t.r.  i  |,at 

H.—l.-.l  Warbie, 
Wilson  -  W  chirr 
’  ‘  mail.i  W  art •>, 
Kisl'tirt 


BLACKBIRDS  AND  ORIOLES 
Bobolink 
Meadowlark 
Western  Meadow  lark 
Rvd-wmtr  Blackbird 
Orrhaid  Oriole 
Baltimore  Oriole 
KuMy  Blackbird 
Brewers  Blackbird 

Bronzed  Crackle 

» .  iw  In  rd 


TANAOERS 

I  1 

I  1  Scarlet  Tanatter 


FINCHES.  SPARROWS,  etc. 

Cardinal 

Riei-brenstnl  Grosbeak 
Indnro  BuntinK 
I  iickcmivel 
Evening  Crontieak 
Purple  Finch 
Pihe  Grosbeak 
Bed:  nil 
Pme  Siskin 
1  ioldfmrh 

J  RiiJ  Crossbill 

While- w meed  Crossbill 
IL  d-eyed  Towhee 
Savannah  ‘arrow 
C i asshupper  '■••arrow 

Shari..!  uli  it  Sparrow 


Stale. colored  Junco 
I  ue  Spar  low 

I  a  id  Sparrow 

. . .  Sparrow 

W  tut*.! hro it«s|  S.mi 

Sw  iPili  ‘arrow 

I  ai  land  I  .■•rik’s pur 
ri"W  Buntiriv 

J  L 


FIELD  NOTES 


Total  Species: 
Individuals: 
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Weather: 


Field  Time: 

To: 

From: 

Total: 


FIELD  TRIP  RECORD 


Meteorological  Report 


Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 


Localities: 


Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

Total: 


Day  &  Date: 


I  WATER  BIRDS 

|  t  Common  Loon 

•  ♦  4  Horned  Grebe 

j.  -  I  Pied-billed  Grebe _ 

1  I  .  Double-crested  Cormorant 


HERONS 
Greet  Blue  Heron 
Ameimn  lucre*  .  .m/t1- 
Snowy  Eirret 
-Little  Blue  Heron 
Green  Heron 

Black-crowned  Night  Heron 
.American  Bittern 
Least  Bittern 


SWANS.  GEESE.  DECKS 
1  .Whistling  Swan 

j  . Canada  Goose 

!  Snow  Goose 

!  Blue  Goose 

,  Mallard 

I  Black  Duck 

Gadwail 

,  .European  Widgeon 

J  Baldric 

j  Pintail 

.  .  Green-winged  Teal 

]  .Biue-winged  Teal 

Shoveller 
J  Wood  Duck 

,  Redhead 

i  Kme-necked  Duck 

i  ..Canvas-back 
r  Greater  Scaup  Duck 
i  Lesser  Scaup  Duck 

i  American  Golden -*ye 
,  But  fle-head 

I  .  Old-equew 

>  ..White- winded  Scoter 

-Ruddy  Duck 

Hooded  Merganeer 
American  Merganeer 
Red -bras  tad  Merganser 


I 


VULTURES.  HAWKS.  FALCONS 

Turkey  Vulture _ 

Sharp- thinned  Hawk 
Cooper's  Hawk 
Red -tailed  Hawk 
Red-shouldered  Hawk 
Broad-wimred  Hawk 

.  .  Rough-legged  Hawk 

Bald  Eagle 

Marsh  Hawk 
Osprey 

j  Duck  Hawk 

j-  Pigeon  Hawk 

I  Ss>acHMM-Jl*«vk  \UTuZ. 


GALLINACEOUS  BIRDS 
Ruffed  Grouse 
Hungarian  Partridge 
Bob-white 

-Ring-necked  Pheasant 


MARSH  BIRDS 

J .  King  Rail 

..._| . . . Virginia  Rail 

•I  Honda 

!.  .  Coot 


SHOREBIRDS 

Piping  plover 
Semipaimeted  Plover 
Killdeer 
(•olden  plover 
Blaek-hellied  Plover 
Ruddy  Turnstone 
Woodcock 

V/ 1  basal «  Snipe  O/tn/ncn, 
Hudaonian  Curlew 
Upland  Plover 
Spotted  Sandpiper 
Solitary  Sandpiper 
W II  lot 


Greeter  Yeilow-legs 
Leaser  Yellow-lega 
Knot 

Pectoral  Sandpiper 
While-r umi*ed  Sandpiper 
Baird's  Sandpiper 
Least  Sandpiper  .  » 

fisadni-er 


Stilt  Sandpi|>cr 

•  Semnwlmaied  Sandpiper 
Western  Sandpiper 
Ruff-breasted  Sandpiper 
Sander  ling 

4  Red  Phalarotw 

•  |  Wilson  s  Phalarope 

1  Northern  Phalaroiw 


GULLS  AND  TERNS 
..  Glaucous  Gull 
Great  Black-backed  (lull 
.  Herring  Gull 
Ring-billed  Gull 
Frsnfcfrn'a  ftuU 


Common  Tern 
Caspian  Tern 
Black  Tern 


DOVES  AND  PIGEONS 
!  Rock  Dove 

».  Mourning  Dove 

.  CUCKOOS 

j  Yellow-billed  Cuckoo 

1  Black-billed  Cuckoo 


OWLS 
Bam  Owl 
Screech  Owl 
Great  Horned  Owl 
Snowy  Owl 
-Barred  Owl 
Long-eared  O* I 
Short-eared  Owl 
Saw-whet  Owl 


GOATSUCKERS.  ETC. 
Whlp-p«>r-w' I' 

Nigbthawk 
Chimney  Swift 
Ruby-throated  Hummingbird 
Belted  Kingfisher 


WOODPECKERS 
#  ...  Flicker 

. . . . Rad -bell  tad  Woodpecker 

0 . . .Red  headed  Woodpecker 

Yellow -fee  I  Bed  Sapaucker 

. . -Hairy  WootRiacker 

9 . .  ....  Dower  Woodpecker 
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FLYCATCHERS 


GNATCATCHERS.  ETC. 


Eaalern  Kingbird 
Created  Klyratrhrr 
Fhoeb* 

Yellow-bellied  Flycatcher 
Acadian  Flycatcher 
kMir  Flycatcher**  iALrW 
l-»ut  Flycatcher 
Wood  Fewer 
OUvc-aided  Flycatcher 
Empidonax 


LARKS 

Horned  l«ark 


*.l 

*! 

» 1 

SWALLOWS 

;  Tree  Swallow 

,  Hank  Swallow 

.  Houirh- winged  Swallow 

|  Itarn  Swallow 

i  Cliff  Swallow 

I  Turple  Martin 

l 

I 

CROWS  AND  JAYS 

t 

i  Blue  Jay 

1  Crow 

TITMICE.  M  THATCHES.  CREEPERS 

j  ItUck-rapi^ed  Chickadee 

•  • 

1  Tufted  Titmouae 

1 

,  Whrte-hreR.Hted  Nuthatch 

!  K.d-bre.l«ted  Nothaten 

•  | 

1  Brown  Oi-eper 

WRENS 

* ! 

i  IftMiae  Wren 

Winter  Wren 

Bewick  x  Wren 

m  • 

Carolina  Wren 

,  lamc-tulled  Manh  Vt>en 

i  Short-hilled  Manh  Wren 

MOCKINGBIRDS 

• 

Mor  kingbird 

o 

,  C  (third 

llrown  Thraoher 

THKt'SHES 

R»*tun 

Wi*»l  Thrush 
lU'imit  Thru**h 
Olive-harked  Thru 
•irav -cheeked  Thn 
V.HV 
iilielurd 


Blue-gray  Grt  at  catcher 
i rolden -crow tied  Kinglet 
Kuby -crowned  kinglet 
American  Pipit 
Cedar  Waxwmg 


WF.AVFR  BIRDS 
Lnirl.^h  Sparrow 


Northern  Shrike 

Murrant  Shnke 


VIREOS 

White-eyed  V  i reo 
Yeilow-chroated  Vi  reo 
Blue-headed  Vi  reo 
Kid-eyed  Vireo 
I'hdadt-lphia  Viren 
W.irblinK  Vi  reo 


BLACKBIRDS  AND  ORIOLES 

• 

Bobolink 

Meadowlark 

"fitern  Meadowlark 

• 

Ked-W.ng  Blackbird 

Orchard  Oriole 

« 

Jlnltimuf a  Oriole  ^ 

Busty  Blackbird 

Brew-er  a  Blackbird 

!  Mrnnied  Grackle 

*  1 

l<>w  turd 

TANAGERS 

1  I  I 

Scarlet  Tanager 

WOOD  WARBLERS 

Bl.ick  and  White  Warbler 
I'rothonotary  W  irhler 
i ioldcn- winded  Warbler 
(Hues winced  Warbler 
rennew.ee  W'arbler 
i lr*nv’<~rniwneil  W. irhler 
N.i.-hv »l)e  VV.-irhliT 
F.i!  ulu  W  .irhler 
Yellow  W  .-irhler 
M-i-nnlia  W’arhler 
t  ape  May  VV  urhler 
]<■'. irk -throated  |ll<ir  War  filer 
irhler 

ii  ti- throated  >.i.-en  W*rbl.  r 
rulean  W  irhler 
irkhurman  Warbler 
»nn-it-M>(i.i|  Warbler 
v-hio.u-ied  Warlih  > 
ira -r«  ll  W  lr 


FINCHES.  SPARROWS,  etc. 
Cardinal 

Ktmc.breaxted  <  iron  beak 
Indiiro  Hunting 
fhrkciBsel 
Evening  Groabeak 
Piirtde  Finch 
Fine  Grot- beak 
Ueili.,,11 

Fme  Siskm 
<  ioldfi  nch 
K'-l  Croish.ll 
W’hite-w  inireil  t'ro*»«hiH 
HntHyaH  Towhre 
Savannah  Sparrow 

* •' ai\hop|*er  Sparrow 
ili-nslow  »  Si uirrow 
>h;»rp-t  ulial  Sparrow 
Ve<«jier  Sparrow 


■  W  . 


bier 


•  \V*i 


•mna  Water-thri 
ii'ky  Warbler 
eetimt  Warbler 
n.ni1  Wartder 

w  -hr*  >ist  is  I  (  hat 


l.;i 


li 


'-rolored  Jn 


I  eld  Si 
White-cr 
W' hite-th 
I  Sparrow 
Li  iii  oln  »  St '4 


ted 


Sparrow 

L.iplimd  Lonv’ipur 
Sn*»w  Itun'.inv* 
('UXIL'  A/ 


>\  ii  «-n  s  W'artiter 
■’•rad*  Warbler 
I.CliUlPl 


FIELD  NOTES 


Total  Species: 
Individuals: 
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WATER  BIRDS 

Common  Toon 
Horn«d  Grebe 
Pled-bllled  Grebe 

Double-created  Cormorant  t**  i 


Grant  Blue  Heron 


Red-Uuled  Hawk 
Red.  thou  Me  red  Hawk 
Broad-winged  Hawk 
Hough-leased  Hawk 
Bald  Eagle 

Mar*h  Hawk 
...Oaprey 

D*MUe-H#wk  rX'KtriMV 
Pi*eon  Hawk 


Stilt  Sandpiper 

Semi  i  w  I  muled  Sandpiper 

Western  Sandpiper 

Ruff- breasted  Sandpiper 

Sanderling 

Red  f'halarape 
Wilson's  Phalarope 
. Northern  Phalaroi* 

GULLS  AND  TERNS 
...  Glaucous  Gull 
..Great  Black-backed  Gull 
..Herring  Gull 
Ring-billed  Gull 
Franklin's  Gull 
Bonaparte's  Cull 


Hooded  Merganaer 
..American  Menranaer 

Red -breasted  Merganser 


Woodcock 
Wilaon's  Snipe  / 
Hudaoman  Curlew 
Utdand  Plover 
Spotted  Sandpiper 
Solitary  Sandpiper 
Wlllot 

Greater  Yrllow-lrg* 
Lesser  Yellow-lege 
Knot 

Pectoral  Sandpiper 
While- rumped  Sandpiper 
Baird's  Sandpiper 
Lenat  Sandpiper 
Red-backed  Sandpiper 

ClrKuu.fAsKj  QahtuX 


Chimney  Swift 
Ruby-throated  Hummingbird 
Belted  Kingflaher 

WOODPECKERS 

Flicker 

Rad-ballied  Woodpecker 
Red -headed  Woodpecker 
Yellow-bellied  Sapeucker 
..Hairy  Woodpecker 
Downy  Woodpecker 


FLYCATCHERS 

I 

E-mu-rn  Kintiltird 
('rented  Flycatcher 
Thoebe 

Yellow-bellied  Flycatcher 
Acadian  Flycatcher 
AWer  Flycatcher 
I.etmt  Flycatcher 

Wood  Fewer 

Olive-Hided  Flycatcher 
F.mpulonax 


1  1 

LARKS 

Horned  Lark 

SWALLOWS 

•1  1 

Tree  Swallow 

•1 

Hank  Swallow 

•  |  ! 

Rough-winged  Swallow 

a 

'  i 

•  f  1 

Cliff  Swallow 

0  1  l 

Purple  Martin 

CROWS  AND  JAYS 

1  | 

Blue  Jay 

i  1 

Crow 

• 

TITMIO 

.  Nl  THATCHES.  CREEPERS 

0 

1  ! 

Hlack-capped  Chickadee 

;  i 

Tufted  Titmnuae 

O 

;  1 

VVhite-breante*l  Nuthatch 

* 

U'-d-hreoHivd  Nuthatch 

0 

•  1  ' 

It  row  n  Creeper 

4 

WRENS 

4 

•  i  ! 

House  Wren 

Winter  Wren 

,  i 

Bewick*  Wren 

0 

!  1 

<  arolina  Wren 

• ;  i 

e  ,  j 

MOCKINGBIRDS 

0 

Mix-kingbird 

*  . 

l  .(third 

II row n  Thraaher 

THRESHES 

•  1  j 

Robin 

• 

, 

W'oo.1  The  inti 

Hermit  Thrn«h 

• 

• 

Gray-cheeked  Ih'u-n 

V.  .  rv 

» 

Kbiebird 

GNATCATCHF.RS.  ETC. 

Blue-gray  Gnatcatcher 
Golden-crowned  Kinglet 
Ruby -crowned  Kinglet 
American  Pipit 
Cedar  Waxwmii 

Northern  Shrike 
Migrant  Shrike 

Starling 


V1REOS 

White-eyed  Vireo 
Yellow-throated  Vireo 
lUuw  headed  Vireo 
Kid-eyed  Vir*«  J 

Philadelphia  Vireo 
Warbling  Vireo 


I 


I 


WOOD  WARBLERS 

lilark  and  White  Warbler 
Prothonotary  Warbler 
Golden-w imred  Warbler 
Hlue-w irured  Warbler 
.  T«nn«vie  Warbler 
j.  Or«ni!i"rn"»nal  Warbler 
«  Nashville  Warbler 

[  Panda  Warbler 

I  Yellow  Warhler 

|  M.iirriolia  Warbler 

j  If  lark-throat«*d  Mine  Warbler 

Ujmte  W'arMer 
Itlark -throated  *  lien  Warbbr 
(’•‘•.ilean  Warbler 
Blackburnian  Warhler 
rindiii|'-vii|.i!  W.irbler 
ltuv-hrea.«te*l  Witbier 
Mlar|t.|in||  Warhler 
j  I’me  VV.rMi*r 

J  Prainc  Warbler 

i  Film  W-irbler 

|  Oven  l.uil 

j  Northern  Water  thfish 

(aiui-uan.i  Waler  lhru»fi 
Kentucky  Warbler 
» «»nnei*tii  'it  Warbier 

Woiirmnw’  W.irbler 
,  Yellow  -•  hroat 

;  Yellow>|irea«t»a|  Chat 

,  HiKup-d  Warbler 

j  Wilson's  Warbler 

|  Canada  Warbler 

1  Redstart 


WEAVER  BIRDS 

English  Sparrow 


BLACKBIRDS  AND  ORIOLES 

I  B.. M,nk 

j  Meadowlark 

j.  Western  Meadowlark 

j  Red-wing  Hlarkbinl 

Orchard  Oriole 
Baltimore  Oriole 
Runty  Blackbird 

lirywcx^  Hlarkbinl  &rK>Ktyi' 

H routed  Crackle 

I  t  siwbird  t 

- lr*  *■*■+*>  hvcuu* 

TANAl.F.RS 

Scarlet  Tanager 


J 


1 


SPARROWS,  etc. 


Cardinal 

Knee-breasted  Gronbeak 
Indigo  Hunting 
Dicknssel 
Evening  Gronbeak 
Purrde  Finch 
Pine  Gmabeak 
Redpoll 
Pine  Siskin 
1  ioldf inch 
K.s!  C rosshill 
White- winded  Cnc-chill 
Ki-d-evnl  i  ii«  hee 
Savannah  Sparrow 
I  >i  asshi>M*er  Sparrow 
M«  ns|ow  *  Sparrow 
Sharp-*  1 1 led  Sparrow 
Ve«Per  Sparrow 
l.ark  Sparrow 
S'ate-1  olore<l  Junco 
lire  Sparrow 
1  hipping  Sparrow 
I  ield  St  arrow 
White-crowned  Sparrow 
Whito-th  mated  Sparrow 


Lincoln*  Sparrow 
.-swamp  Spanow 
Sotur  Sparrow 
I -a  l  land  Longspur 
-'now  Hunting 

_ . 


FIELD  NOTES 


Total  Species: 
Individuals: 
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FIELD  TRIP  RECORD 


Weather: 


Meteorological  Report 


Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 


Field  Time: 

To: 


Localities: 


Distance: 

Finish 


By  Car  —  On  Foot 


Day  &  Date: 


i  Horned  Grebe 

.  I  Pied-billed  Grebe _ 

l  .  . Double-created  Cormorant 
HERONS 

|  Great  Blue  Heron 

i  American  turret 

|  Snowy  Efrret 

i  -Little  Blue  Heron 

j  C  ctn  ticiw.i 

BlaeW -crowned  Night  Heron 

i  American  Bittern 

Least  Bittern 

SWANS,  GEESE.  DUCKS 
Whittling  Swan 

Canada  Goos* 

Snow  Gonae 
Blue  Cooae 
Mallard 

j  Black  Duck 

j  Cad  wall 

European  Widgeon 

Baldpate 

rintatl 

('.reen-winged  Teal 
Blue-winged  Teal 
|  Shoveller 

I  Wood  Duck 

|  Red  heed 

<  Ring-necked  Duck 

i  Canvaa-back 

>.  Greater  Scaup  Duck 

1  Leaaer  Scaup  Duck 

.  American  (*>lden-«ye 

|  Hof  fle-haad 

I  Old-eouaw 

\  .White- winged  Scoter 


Hooded  Meraaneer 
American  Merganser 
Ked-breatted  Merganser 


vultures.  Hawks,  falcons 

Turkey  Vulture 
Sharp. ahmned  Hawk 
Cooper's  Hawk 
Red-tailed  Hawk 

1  Red -shouldered  Hawk 

Broad-winged  Hawk 
Rough-legged  Hawk 
*.  Bald  Eagle 


Oaprey 

Duck  Hawk 
Pigeon  Hawk 


GALLINACEOUS  BIRDS 
Ruffed  Crouee 
Hungarian  Partridge 
Bob- whits 

.Ring-necked  Pheeaant 

MARSH  BIRDS 

King  Rail 

. Virginia  Rail 

.  -Sors 

Florida  tiallinule 

Coot 

SHOREBIRDS 

Piping  Plover 
Semipalmated  Plover 
Kttldeer 
Golden  Plover 
Black-bellied  Plover 
Ruddy  Turnatone 
Woodcock 
Wilson's  Snipe 
Hudaoman  Curlew 
Upland  Plover 
Spotted  Sandpiper 
Solitary  Sandpitwr 
Wllltt 

Greater  Yellow-legs 

Leaser  Yeilow-lege 

Knot 

Pectoral  Sandpiper 
While- rum i»e<i  Sandpitwr 
Baird's  Sandpitwr 
Least  Sandpitwr  , 

_  Rad  .her  hod-  Sandpiper  /d 

.  ...  Dowitcher 


Still  Sandpiper 
Semiiwlmated  Sandpiper 
Western  Sandpitwr 
Ruff-brgaated  Sandpitwr 
Sanderling 

Red  Phnlarusw 
Wilmn  i  rhalaroiw 
Northern  Phalaroiw 

GULLS  AND  TERNS 
Glaucoua  Gull 
Great  Blark-backed  (lull 
Herring  Gull 
Ring-billed  Gull 
Franklin  a  Gull 
Bonaparte  <  Gull 

Forater'a  Tern 
Common  Tern 
Caspian  Tern 
Black  Tern 

DOVES  AND  PIGEONS 
I  Rock  Dove 

J  Mourning  lh»ve 

.  CUCKOOS 

1  Yellow-billed  C-urkoo 

I  Black-billed  Cuckoo 

OWLS 

Bam  Owl 
Screech  Owl 
Greet  Horned  Owl 
Snowy  Owl 
.Barred  Owl 
Long-eared  Owl 
Short-ear  ml  0*1 
Saw-whet  O*  ' 

GOATSUCKERS.  ETC. 

J  Whip-poor-will 

!.  NigNLhawk 

I  Chimney  Seift 

1  Ruby-throated  Hummingbird 

1  Belted  Kingfisher 

WOODPECKERS 

Flicker 

.  . Red -bellied  Woodpecker 

.  Jted  heeded  Woodpecker 

Yellow-bellied  Snpeucbcr 
.Hairy  WomRwcker 
Downy  Woodpecker 


D17 


Eastern  Kimibmi 
C  rental  Flycatcher 
Phoebe 

Yellow-bellied  Flycatcher 
Acadian  Flycatcher 
Aider  Flycatcher 
l.etut  Flycatcher 
Wtiotl  Fewce 
Olive -sided  Flycatcher 
Empidomtx 

LARKS 

Horned  1-ark 


Hank  Swallow 
Kouirh- winced  Sun 
It.irn  Swallow 
Cliff  Swallow 
Purple  Martin 


CROWS  AND  JAYS 


T1TMICK.  M  THATCHES.  CREEPERS 

J  •  Hlack-capped  Chickadee 

J  |  ‘1‘ufted  1'ititpntne _ 

,  i  White- breasted  Nuthatch 

i  I  Hi  il.hreidfil  Nuthatch 


House  Wren 
Winter  Wren 
HeW'irk's  Wren 
Carolina  Wren 
l-otnMulied  Mai  -h  Wren 
••h— et-ihilied Hewh  Wren 

MOCKINtlBIRDS 

Mockingbird 

Catbird 

It  row  n  Thrasher 


1  dive-burked  (hri-fl 
’ .  r  "I  V-.  becked  I  hr  i-n 


LNATCATCHERS.  ETC. 

Illue-Kruy  tinatcatcher 
•  mlden-rrowned  K  me  let 
Huhy-c row  ned  Ringlet 


Northern  Shrike 
Migrant  Shrike 


White-eyed  Vireo 
Yellow* -throated  Vireo 
i  1 1 ,  :,i  ly 1  Vireo  t-  Lu 

K*  d-eyed  Vu  eo  ' 

1‘hiladelphia  YTreo 
Warbling  Vireo 

AOOD  WARBLERS 

Itlark  and  White  Warbler 
I’rothonotary  Waihler 
t lolden-w mired  Warbler 
Itlue-w  i  n  ve.l  Warbler 
lei)neiv.ce  Warbler 
Hranne-cmw  ned  Warbler 
Naxliville  VVarhl,  r 
l'.u  ilia  War  tiler 
Yellow  Warbler 
Magnolia  Warbler 
C.iiu*  May  Warbler 
I  (lack -throated  H|„e  War  trier 
Myrtle  Waihler  :juUU 


irman  Warbler 

it  .i.|.  .<  W  .ride, 
ivu-tro  War  til.  i 

•  •II  W  ot.le. 


'.'•.i  t  hern  Wider. •  hru-h 
looi-iana  V\  liter,  t brush 
K- lit  nek  v  Warbler 
.  i.iiiiei-tieut  Witrhier 

. . .  Warbler 

Yelr. m. -throat 


t'.inailu  Warbler 
Redstart 


WEAVER  BIRDS 

I  ! 

I  I  English  Sparrow 

IILACKHIKOS  AND  ORIOLES 

Bobolink 
Meadow  lark 
WOtern  Meadowlark 
Red- wing  Blackbird 
Orchard  O'i'ilr 
i  I  Baltimore  Oriole 

I  j  Rusty  ItiacKtuni 

I  i  lliewcr  s  ill.irkhird 
.  |  lietmeed  t. ruckle  J*n 

*  1  ..w  bir«l 


FINCHES.  SPARROWS,  rlr. 
Cardinal 

K> a«e- breasted  fjrnxbeak 
Induro  Bunting 
Orrkr-issel 
Evening  (imnlrexk 
Purple  Finch 
P.ne  to.ieheak 
Keiiooll 
Pine  Siskm 
j  Oddfinrh 

ltrs|  Cru-vb  II 

|  W’hit(*-w in.'**!  Crowbill 

j  H.-d-eved  T  'whee 


5  eld  S|  arrow 
Wh  te-crow  i, e.1  S;  a* 
W  lnte.ihr.i.i'ed  Spar 


M  r-w.CA. 


FIELD  NOTES 


Total  Species: 
Individuals: 


'jdvu  3 AT,  Wto&k 


Weather: 


FIELD  TRIP  RECORD 

Meteorological  Report  Observers 


Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 


Field  Time: 

To: 

From: 

Total: 


v:  Localities: 

-f  •UtlL'  t^cZcixly  A/ils  fUll .  &CAA.KS  Q/UAs  ^  ASUs 

,9m  -  A*jUum£  M  uA-tl..  ~  ™  V*  MlJua. 

fuU  rn  3A'.  £<f  Uv\  Vlu-L.  -^nu  sCtu-u.  turn** 


Distance:  By  Car  —  On  Foot 

Finish: 


Day  &  Date: 


WATER  BIRDS 

Common  Loon 
Homed  Grebe 
Pied-biiled  Grebe 

Double-crested  Cormorant 
HERONS 
Greet  Blue  Heron 
American  Eerrcrt. 

Snowy  Ear  ret 
Xiltle  Blue  Heron 
Green  Heron 

Black-crowned  Night  Heron 

.Amencen  BiUern 
-Least  Bittern 


SWANS.  GEESE.  DUCKS 
|  .Whittling  Swen 

.  |  .  Ceneds  Goose 
|  Snow  Gooee 

j  ...Blue  Gooac 
i.  Mallard 

Black  Duck 
.  Gadwall 

i  .European  Widgeon 
}  BaJdpate  U-'n^U-OO^  V> 
Pintail 

.  .  Green-winged  Teal 

.  Blue-wmged  Teal 

♦  Shoveller 

,  .Wood  Duck 

,  Redhead 

.  Hina-necked  Duck 

,  Canvas-back 

,.  Greater  Scaup  Duck 

,  Lesser  Scaup  Duck 

,  .American  Golden -eye 
Duffle-head 
,  Old-aquaw 

|  White- winged  Scoter 


VULTURES.  HAWKS.  FALCONS 
Turkey  Vulture 

i  Sharp. shinned  Hawk 

i.  Cooper  s  Hawk 

1  Red-tailed  Hawk 
i  Red -shouldered  Hawk 

1 . Broad-winged  Hawk 

.  i  Kough-legged  Hawk 

\  Bald  Eagle 

.1.  .  Marsh  Hawk 
|  Osprey 

1  Duck  Hawk 

I-  Pigeon  Hawk 


Hooded  Merganser 
.  American  Merganser 
Red -breasted  Marganae 


GALLINACEOUS  BIRDS 
Ruffed  Grouse 
Hungarian  Partridge 
Bob-whita 

-Ring-necked  Pheasant 

MARSH  BIRDS 

!  Kin,  Rail 

i.  .  Virginia  Rail 
I  _Sora 

...  Florida  Oallinule 
i  Coot 

(  SHOREBIRDS 

Piping  Plover 
Semipalmated  Plover 
Killdeer 
Golden  Plover 
Black-bellied  Plover 
Ruddy  Turnstone 

Woodcock 

William  Snipe  7->k  » f.->; 
Hudaoman  Curlew 
Upland  Plover 
Spotted  Sandpiper 
.Solitary  Sandpiper 
Willat 

Greater  Yellow- leers 
Leaser  Yellow-lege 
Knot 

Perioral  Sandpiper 
White- rum ped  Sandpiper 
Baird’s  Sandpiper 
Least  Sandpiper 

. Red-backed  Sandpiper 

Dowiteher 


Stilt  Sandpiier 
Semitwimutwl  Sandpiper 
Western  Sard  pi  per 
Ruff-breasted  Sandpiper 
Sanderling 

Red  Phalaruie 
Wilson  s  Phalarope 
Northern  Phalaroia 

GULLS  AND  TERNS 
Glaucous  Gull 
Great  Black-barked  Gull 
Herring  Gull 
Ring-billed  Gull 
Franklin  a  Gull 
Bonaparte  ■  Gull 

Forster’s  Tern 
Common  Tern 
Caspian  Tern 
Black  Tern 

DOVES  AND  PIGEONS 
I  Rock  Dove 

J  Mourning  Dove 

.  CUCKOOS 

|  Yellow. billed  Cuckoo 

1  Black-billed  Cuckoo 

OWLS 

I  Bam  Owl 

|  Screech  Owl 

j  Great  Horned  Owl 

l  Snowy  Owl 

i  -Barred  Owl 

1  Long-eared  Ow| 

Short-eared  O*  l 
Saw-whet  Owl 


1 

. 

GOATSUCKERS.  ETC 
l  ...Whip-poor-will 
..  Nigbthawk 

; 

[  Chimney  Swift 

Ruby-throated  Hummingbird 

•  ! 

1 

Belted  Kingflaher 

WOODPECKERS 

Flicker 

.  Red-bellied  Woodpecker 
Red-headed  Woodpecker 
Yellow -bellied  Sapeucker 
.  .Hairy  Woodpecker 
Downy  Woodpecker 
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FLYCATCHERS 


GN  ATCATCHERS,  etc. 


WEAVER  BIRDS 


(Itiitirn  Kinwbml 
Flycatcher 

Ph.tebe 

Yellow bellied  Flycatcher 
Acadian  Flycatcher 
Alder  Flycatcher 
Leant  Flycatcher 
W.ind  rewee 
Olive- sided  Flycatcher 
Empidonax 


Hlue-yraV  Gnat  catcher 
Gtdden-crow  ned  kinulei 
U uhy-crow ned  K  my  let 

American  Pipit 
Cedar  Waxwintr 
Northern  Shrike 
Mi  it  rant  Shrike 

St:irJ»n*r 


I. ARKS 

i  Homed  Lark 


SWALLOWS 

I  j  >  Tree  Swallow 

j  t  Hank  Swallow 

t  «  Uomrh- winced  Swallow 

|  |  Harn  Swallow 

j  i  ,  Cliff  Swallow 

I  i  ■  Purple  Martin 


CROWS  AND  JAYS 


.1  :  : 

Hlue  Jay 

]  TITMICE. 

NI  THATCHES.  CREEPERS 

•  I  ;  ! 

Pl.t.' k  •i-.n ,] Chickadee 

Luffed  Titmouse 

i  1  i 

W  h-te-broxsteu 
K< d-hreasteU  N 
Brown  Cr.-ep.  r 

Nuthatch 
ui  hatch 

WRENS 

T  1 

t 

!  1 

House  Wren 
Winter  Wren 
ll.  wirk  h  Wrer 
i  ,.ro linn  Wrer- 
1*. iic-Inlled  M.i 
.-hurt -billed  Ma 

r-n  Wren 

r*h  Wren 

MOCKINGBIRDS 

o  < 

Morkmirhird 

t  '.it  bird 

Ilrown  I'hriL'he 

r 

•  ■ 

THRI SHFS 

Robin 

Th»  i-h 

lb  ;  nut  I'’  -t 

‘  l|l  .  •  .w|  1 

«i’---rti*efce.| 

V..  rv 

lU.ielnrd 

VIREOS 

\  l 

Wh  i  te-e  ved  S'  i  reo 

i 

Yellow  -throated  Vireo 

Hlue* headed  ST  reo 

liol-rynl  Vireo 

»  i 

Philatlelphm  V.reo 

1 

W.irblimr  S' i reo 

WOOD  warblers 

HI. irk  and  White  Warbler 

i  , 

Pmthonotary  W:  rbler 

(•olden- winced  W.irhler 

Mue- »ini'rl  Warbler 

: 

1  rnnrwf  SYarbler 

Oranife-rmu-ned  W.trldcr 

Nashville  Warbler 

, 

Pa  mi  t  Warbler 

YfHow  Warbler 

'1  iirriolia  Warbler 

< '.ii  e  May  SV  .irbler 

; 

Ml.irk-t  h-nated  lib.e  W  iilUer 

,  | 

Mxrtle  W. it  bier 

Hiat'k-tb)o.iteil  tir.^n  SS  trbu  r 

t 

i  .iuI.mii  W  i rider 

i 

lilarkliuri-.ian  Wa-bler 

i 

♦ 

.  ...  >.  in.t  -i.b  >i  St  •  •  l.ter 

, 

Rav-loe  t-lcu  W  , 

If  t-e  - , -II  W.rl  e- 

P  lie  W  ■  tder 

i 

P  air  c  Warbler 

j 

P  .  m  W  i  rider 

‘...r-be.  ?i  SV  •  thrush 

l.io  .at:  t  SS  a»i»r.  thrush 

h  n*nk*  Warbler 

r  .•nne.-*ir  .it  Waibi.-t 

M-urmtur  W.irhier 

Yeli.*w  -throat 

Y-  Pow  l.r.  a«l.wl  ■  hat 

II  . .  Warbler 

WiU.n  -  W  vr l.ler 

■  tr.it. la  Warbler 

1 

Redstart 

ULACKBIRDS  AND  ORIOLES 

|  Hoholmk 

i  Meadow /ark 

SS  extern  Meadowlark 

•  | 

1 

Red-wine  It '..ichb: r>l 

Or-nard  (••’loli* 
llt.timore  urioke 

It: tfy  Hia.  ob.rtj 

M  •  ewer  ■<  Hi.i.-kb  t.| 

•  ; 

i  Ucnnted  t  .rafale  »»v-/*s/r  * 

• 

! 

Low  bird 

taxagers 

! 

Starlet  Tana  tier 

FINCHES.  SPARROWS.  Hr. 

# 

! 

Cardinal 

J 

R. me -breasted  Grosbeak 

1  - 

Indian  lltjrtimr 

I'.t  knssel 

, 

Event  r.ir  1  '.ixmbeak 

Purple  Fmch 

. 

Pine  i.rivbeaa 

Re.ljH.lI 

I 

Pine  Sisk  n 

* 

•  ■•■itlfiruh 

1 

IL-l  Crowbill 

|  I  White-w  ir  .  eu  lr.-U.  . 

^  |  R.  d-eyed  T  .w  hee 

1 

i  Savannah  Sparrow 

'  i 

j  i.rasshutueo  .'Kin ..w 

* 

lb  hslow  -  '■  arrow 

:  • 

1  ■•fiart'-*  •  -  <-.|  S;  armw 

0 

i  t 

Se-iwr  S;  iT..w 

0 

1 

-  .iii.iei  J n>‘rn 

0 

i  ; 

!  .....  V:  r-.,w 

1  * 

•  . c  -  irr  .w 

*  . 

I  «  1  <■  ..fow 

\L  h  'e  .  r..w:  ed  '•  .w 

Wbire-!hr....*e.l  .'  .a-*  .- 

!  1  .V  <|  X"  - 

1 

1  ....coin  s  **•  |.  r.  w 

•  1  i 

.'  w  .  m  •  *  S  *  H  row 

•  1 

i  * 

!  : 

•I  n  Jt  ..  •  :;fc. 

e 

Ml  ..  Ji.  .  ’  .  ,1<  f  . 

FIELD  NOTES 


Total  Species: 
Individuals.- 
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FIELD  TRIP  RECORD 

Weather:  Meteorological  Report  Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 

Field  Time:  Localities: 

To: 

From: 

Total: 


Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

Total: 


Day  &  Date: 


WATER  BIRDS 

Common  Loon 
Horned  Crete* 

Tied- billed  Grebe 
Double-crested  Cormorant 
HERONS 


*1  : 
t  •  * 

4  ! 

t  *  * 

1 

f  Greet  Blue  Heron 

,  American  Ferre* 

,  Snowy  Egret 

,  -Little  Blue  Heron 

,  Creen  Heron 

Black -crowned  Niirht  Heron 

American  BiUern 

Least  Bittern 

SWANS.  GEESE.  DUCKS 

i  .  i 

!  Whietlmg  Swan 

•  > 

Canada  Coos* 

Snow  Coosa 

i 

Blue  Goose 

•  1 

Mallard 

•  ; 

Black  Puck 

•  i 

,  Cad  wall 

European  Widgeon 

♦  i 

,  Baldpatr  .  ?  rr'JSJfin* t  '// .  ii/n 

,  Pintail 

•  i  I 

,  Green- winged  Teal 

•  i 

i  Blue- win  gad  Teal 

•  , 

.  Shoveller 

!  * 

,  Wood  Durh 

i 

Redhead 

r  • 

,  K.ng- necked  Puck 

.  , 

,  Canvai-bark 

,  Greater  Scaup  Puck 

Lesser  Scaup  Purk 

»  American  Golden-ey* 

,  , 

Buf  fie- head 

,  , 

,  Old  -*q  ua  W 

1  . 

White- winged  Scoter 

#  1 

I  ! 

j  Ruddy  Puck 

i 

1  Hooded  Merganser 

i 

l  American  Merganser 

•1  . 

Red -breast  ad  Merganser 

vultures,  hawks,  falcons 

1 

1 

Turkey  Vulture 

i 

Sharp-shinned  Haws 

-r 

i 

C»i|er  »  H.iwk 

• 

• 

l 

Red- tailed  Hawk 

Ked.ahouldered  Hawk 
Broad-wmged  Hawk 

Rough-legged  Hawk 

Bald  Eagle 

T 

Marsh  Hawk 

Osprey 

Duck  Hawk 

4  [ 

.  4 

Pigeon  Hawk  > 

GALLINACEOUS  BIRDS 

:  i 

l 

.  ! 

Ruffed  Crouse 

Hungarian  Partridge 

Bob. white 

Ring-necked  Pheaaant 

MARSH  BIRDS 

!•  1 

«  1 

r  i 

King  Rail 

V  irgmia  Kail 
.  .Sore 

Florida  Callmule 

•  !  ] 

i 

Coot 

1 

i 

SHOREB1RDS 

Piping  Plover 

Semipelmated  Plover 

•  i 

Killdeer 

Golden  Plover 

Black -bellied  Plover 

Ruddy  Turnstone 

i 

Woodcock 

•  1 

i 

Wdn.  i  Snipe  m 

4  1 

1  Hudaomsn  Curlew 

a 

|  | 

Upland  Plover 

•  ; 

Spotted  Semi  pi  per 
,  Solitary  Sandpiper 

W' 11  )*t 

•  1 

Greater  Yellow-legs 

•  l 

i  l<esa*r  Yeilow-lee* 

|  Knot 

t 

1 

i  Pertorel  Sandpiper 

i  Wh|te-rumi»ed  Sendpiiwr 

Baird's  Sandpiper 

* 

i  Leeet  Sandpiper 

•  . 

•  L_ 

L  DowtteKer 

St ilt  S«ml|>i|*r 
Semn-ulrnated  >.<>ulj  u*r 
Western  Sandpipv 
Buff-brea*t»»<  SandpHer 
Sanderling 

lied  phalarot* 

Wilson  t  Phelamtw 
Northern  Phalaroi* 


: l  LLS  ANL 

Oltutwas  Cull 
Crest  Black-becked  ' 
Herring  Cull 
Kinfr-txlled  Cull 
Franklin  s  Cull 
Bonaparte  s  Cull 


Forster  s  Tern 
Common  Tern 
Caapisn  Tern 
Black  Tern 


•i  : 

*  j 

DOVES  AND  PIGEONS 
j  Rock  Pov« 

,  Mourning  I>ov« 

CUCKOOS 

1 1 

f  Yellow-billed  Cuckoo 

»  Black-billed  Cuckoo 

OWLS 

]  Bam  Owl 

.  t 

,  Screech  Owl 

Greet  Horned  Owl 

. 

,  Snowy  (NT 

. 

|  Barred  Owl 

|  l-ong-eered  Owl 

4  Short-eared  Oai 

.  Sgw-whet  Owl 

GOATSUCKERS.  ETC- 

[  Whip-poor-will 

. 

i  Nighthawk 

e  i 

J  Chimney  Swift 

* 

(  Ruby-throated  Hummingbird 

4  ' 

Belted  Kingfisher 

WOODPECKERS 

Flicker 

...  Red -be!  lied  Woodpecker 
Red- headed  Woodneekar 
Yellow-bellied  Saneurker 
Rtlr/  Woodtwekrr 
Downy  Woodpecker 
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FLYCATCHERS 


liN ATCATCHF.RS.  ETC. 


WEAVER  BIRDS 


f  •  Eastern  Kinitbird 
,  I'miot  Elyrairnfr 

|  Phnebf 

1  Yellow-bellied  Flycatcher 

j  Acadian  Flycatcher 

I  WtUf  Flycatcher  ■>* 

|  I. etui  Flyratrht-r 

j  Wont)  I’e'tff 

|  ()livr*«id«ii  Flyrntcher 

«  Emjudonax 


,  ,  LARKS 

I  .  Horned  Lj*rk 

SWALLOWS 

*  1  i 

,  Tree  Swallow 

i  Rank  Swallow 

•  | 

,  Knutrh'W mired  Swallow 

•i 

.  Rarn  Swallow 

I  Cliff  Swallow 

•  1 

Purple  Martin 

<  ROWS  AND  JAYS 

[  nine  Jay 


TITMICE.  M  THATCHES.  CREEPERS 

i  I  Black-cm-i-cil  (’hirkHiW 

i  ,  I'.iflfd  T 

,  ,  White-breii-ted  N  it  hatch 

I  |  ’• d-bre.ixted  Nuthatch 


WRENS 

•  ! 

llotiae  Wren 

Winter  Wren 

•  l 

ilewirk  x  Wren 

'  .i  rob  ha  Wren 

,  , 

taintr-billed  Mar*n  Wren 

.*  hort-hilled  M.xr-n  W  ren 

MOCKINGBIRDS 

0 

M.a-k .  ns'li.nl 

m 

•  ‘  it  tii'il 

Rr'iwn  1  h  rasher 

THRESHES 

Robin 

W  1  Th-  ,-h 
!hr..e 

i  H,  ye-SarWe. f  i 


».  ier...  i 


0 

!  ; 

* 

i  lilue-icray  < .ratcatcher 

i  '  ndden-crtiw  reel  Kinglet 

Kjby-rrow  red  Kinglet 

0 

Amae»can  Pi  jut 

l 

Cedar  Waxwmit 

Northern  Shrike 

1 

M ut rant  Shrike 

i  I 

Starling 

YIREOS 

1  ! 

|  {  White-eyed  Viren 

,  . 

[  ,  Yellow -throated  Vireo 

1  i  lilia-h.  Htleti  Vi'eo 

• 

Hnl-rvni  V.ieo 

l,’i.hui'i!-hiit  Vireo 

♦  1  1 

1  .  Win  III  ink’  Vireo 

WOOD  WARBLERS 

(thick  and  White  Wnrliler 
Pnithonotarv  W:.rhler 
I  billion- w  iru'ei)  Warbler 
Hlue-w iiu-rd  Wnrliler 
,lrtuw,»i,c  WarMcr 
t  »r:itu:<-cnru  nm  Warbler 
N.»>hiil!e  Warh.rr 
Pam  a  VV  .11  li| ,*  r 
Yellow  Warbler 
M  iy  Holla  W. i 'bier 
C.ipe  May  Warbler 
Black  ■  thrii.it •'•(  Itlue  W  it  tiler 
U-»r»tr  W  i r Her  '  '*+**■. 

Ili.it  k  thrt i.i t«'i  <iii*>n  Warlilt  » 

<  erulean  W'  ir tiler 
Hlacktiurf-inn  Wat  bier 
•  « ’liril  Hi.*  %u|ei(  Warbler 

|  Hay  -ti*  e.o'  ed  W  i,t  tiler 

.  I.lact  WaOie, 

j  I'  ne  W  1 1 tiler 
,  I'  ■  ir  e  W:«rbier 


I*. 


tiler 


■•hr  i-h 
-'hru*h 


H '  ■  ■  le* l  Warliier 
'•V ,  W’ulhlft 
1'aniiln  W  a  rl.jef 
Kiilil.iri 


Ki.ci^h  Sparruw 


RLACkUIKDS  AND  ORIOLES 

R.tic.ihk 

• 

Meaii.iw  lurk 

i 

We-trrn  Meadowlark 

• 

1 

!!ed-w  .t,^  H 1  a*  ab.cxi 

j 

H  ..timore  Oriole 

. 

limy  R'acub.rd 

tirewer  X  HI. if  kb:  rtl 

H i  a  need  '.rattle  ^  ifwk/a-- 

•  l 

. . 

TA SAGERS 
Scarlet  Tana».*er 


FINCHES.  SPARROWS,  nr. 
Cardinal 

l(.»ie. hrraMed  tiro-beak 
..  Irduro  Runtinir 

Ibrkri'sel 
Everunir  i.malieuk 
Puri  le  F ■  r.rh 
j  I’  re  '  iro-heak 

J  ReHt-ill 

j  P.ne  Sixkin 

j  1  i.'blfir.ch 

i  R.-i  C'.«ii«ill 

,  While-  w  i  n.'uJ  <  '•  .ix^tn i : 

}  Uirl-nril  Tow  hoe 


1 

i  i  '  i.t •••  Ciii.ire)  J  utirn 


-V,  f-cK 


FIELD  NOTES 


Total  Species: 
Individuals: 
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FIELD  TRIP  RECORD 

Weather:  Meteorological  Report  Observers: 

William  A.  Klamm 
Nancy  R.  Klomm 

Field  Time:  Localities: 

To: 

From: 

Total: 


Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

Total: 


Day  &  Date: 


i 

WATER  BIRDS 

? 

♦ 

Common  Loon 

1 

. 

Horned  Grebe 

— t — LI 

Pied-billed  Grebe 

Double-crested  Cormorant  t,t;  fi^tf 


e  ; 

i  •  •  • 

:P:  : 

HERONS 

Groat  Blue  Heron 

American  Egret 

Snowy  Egret 
■Little  Blur  Heron 

Green  Heron  -  •  »'< 

Blsck -crowned  Night  Heron 

.American  Bittern 
i-easl  Bittern 

SWANS.  GEESE.  DUCKS 

WhiatJing  Swan 

• !  !  ! 

Canada  Gooae 

i 

Snow  Gooee 

„  ! 

Blue  Gooee 

*  1 

Mallard 

•  ’ 

Black  Duck 

•  i 

Gad  wall 

1 

European  Widgeon 

i 

Baldpate 

_  j  ■  * 

Pintail 

•  I  .  . 

Green-wmged  Teal 

! 

fl.'ae- winged  Teal 

i 

Shoveller 

•  ! 

Wood  Durk 

Redhead 

..... 

King-necked  Duck 

Canvas-bark 

, 

Greater  Scaup  Duck 

Lesser  Scaup  Durk 

American  <  .olden-*  ye 

Baffle- head 

1  ' 

Old-acme  w 

Wh Me- winged  Sooter 

i 

Ruddy  Duck 

i 

i 

Hooded  Merganser 

•  * 

American  Merganser 

.1  . .  .... 

Red-breaeted  Merganser 

t 


VULTURES.  HAWKS.  FALCONS 

|  ,  Turkey  Vulture 

j  ,  Sh* rp-rfli  nned  Ks»« 

j  ..  Coopers  H.iwk 

»  t  Red-tailed  Hawk 

I  Ked- shouldered  Hawk 

.  Broad- w,ngad  Hawk 

-  «  Kough-ltgged  Hawk 

Bald  Eag|« 

I*.  Marsh  Hawk 
i  Osprey 

♦  .  Dock  Hawk 

I  «.  Pigeon  Hawk 

J  1  Spa*ew«^-Hewk 


GALLINACEOUS  BIRDS 

,  |  .  Ruffed  Crouse 

t  ^  Hungarian  Partridge 

,  ,  I  Bob-whit# 

I  i  I  Ring-necked  Pheasant 


HARSH  BIRDS 

King  Rail 
Virginia  Rail 
-Sora 


Cool 


'"UrJuy i 


SHOREBIRDS 


*  • 

,  Piping  Plover 

• . 

»  Setnipaimaten  Plover 

• , 

1  Killdeer 

- 

,  Golden  Plover 

•  ' 

,  Black-bellied  Plover 

Ruddy  Turnstone 

|  Woodcock 

I  Wilson's  Snipe 

9 

J  Hudaonian  Curlew 

j  Upland  plover 

• 

1  SjxXted  Sandpiper 

; 

,  Solitary  Sandpiper 

•  i 

•  Wlltat 

#  j 

.  Greeter  Yellow-levs 

•  i 

1  lesser  Yellow-lewa 

j  Knot 

•  i 

J  Pectoral  Sandpirer 

j  While-rumi>ed  Sandpiper 

9 

,  Baird’s  Sandpiper 

* 

■  Least  Sandpiper 

j.  Red-backed  Sandpiper 

.  L  Dowiuber 

9 

dfni-U&ln  LlL-**jX 

9 

9 

9 

• 

*  ] 

1 

1 

Stilt  Sandpiper 

Semiivlmatel  Sandpiper 

Western  Sand  pi  tier 

Buff-breasted  Sand  in  wr 

Sandrrlmg 

Red  I'hnl  a  rope 

Wilson  a  Phalarope 

Northern  Phalaroie 

GULLS  AND  TERNS 

Glaucous  Gull 

Great  Black-barked  Gull 

9 

Herring  Gull 

9 

Rmg-billed  Gull 

i 

Franklin  a  Gull 

9 

Bonaparte  »  Gull 

• 

Forster’s  Tern 

9 

.  . 

i  Common  Tern 

9 

,  Caspian  Tern 

♦  1 

Black  Tern 

DOVES  AND  PIGEONS 

e 

1  1 

Rock  Dove 

• 

:  I 

.  Mourning  Dove 

,  CUCKOOS 

k  Yellow-billed  Cuckoo 

• 

.  Black-billed  Cuckoo 

OWLS 

1  Bam  Ow| 

, 

,  Screwch  Owl 

i 

Great  Horned  Owl 

.  Snowy  Owl 

j  .Barred  Owl 

j  Long-eared  Owl 

i  Short-ear  rd  Owl 

;  i 

Saw. whet  Owl 

GOATSUCKERS.  ETC 

!  | 

[  Whip-poor-will 

i 

t.  Nicbthawk 

• 

! 

|  Chimney  Swift 

i  ! 

,  Ruby-throated  Hummingbird 

• 

!  i 

Belted  Kingfieher 

WOODPECKERS 

Flicker 

...Red-bellied  Woodpecker 
Red -headed  Woodpecker 
Yellow-bellied  Sapsucker 
HaJry  Woodpecker 
Downy  Woodpecker 
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FLYCATCHERS 

Eastern  Kingbird 
Klvfiitchir 

Pfprebe 

Yellow  ♦belli**!  Flycatcher 
Acadian  Flycatcher 
Mdf  Flycatcher  v>a^a' 
i  Least  Flycatrher 

i  W.<nd  Pewee 

)  01ivc-.v»le>i  Flycatcher 

L  Empidonax 

,  .  LARKS 

*  Horned  L-xr  k 

SWALLOWS 
I  .  Tree  Swallow 

i  |  Hank  Swallow 

|  *  Kout-h-  wrmred  Swallow 

i  1  Barn  Swallow- 

!  1  Cliff  Swallow 

!  I  Turtle  Martin 

CROWS  AND  JAYS 
|  l  Blue  Jay 

a  C  row 

TITMICE,  Nl  THATCHES,  CREEPERS 

,  |  lllxrk-iMi>i«d  Chickadee 

j  j  Tufted  T.tmoune 

j  Whiusbrenated  Nuthatch 
!  j  fCcd-hretwted  Nuthatch 


1  1 

t  House  Wren 

t  1 

1  Winter  Wren 

t  1 

,  Bewicks  Wren 

Carolina  Wren 

i  / 

i  la.iik*- billed  Marsh  ren 

1 

1  short-billed  Marth  W'eri 

MOCKINGBIRDS 

0  1 

Mockimrturd 

* ! 

.  Catbird 

•  ! 

Brown  Thrasher 

THRt SHFS 

»  1 

•  1 

Robin 

i  W— 1  Th»  ith 

i  Hermit  1  h-i«h 

|  <  Mive.bu.  sed  Ih»i»n 

' 

,  Lr.iv-..  he.'<te.|  J'hroift 

,  . «  rv 

GNATCATCHER9,  ETC. 

Ulue-ytray  tinatcaicher 
Golden -crowned  k nutlet 
Ruby. crowned  Kinulct 

American  Pipit 
Cedar  Waxwinn 
Northern  Shrike 
Miaranl  Shrike 

.Starhmr 

VIKEOS 

j 

j  White-eyed  Viren 

j  Yellow  -throat  ed  Vireo 

I  lUw  -bended  Vireo 

j  R<  d-eyed  V.reo 

i  PhiladelphiH  Vij-eo 

,  U'arhlmir  Viren 

WOOD  WARBLERS 

i 

i  m.irk  and  While  Warbler 

(J'mthormtary  Warbler 
tloMcn- winded  W-irbler 
J  Hlue-wmi-eu  Warbler 

I  lennesaee  Warbler 

j  Orange-crow ne*l  Warbler 

,  Na-h\ille  Warbler 

,  Parol..  \V  i rider 

j  Y.  llow  Warbler 

i  Minolta  Warbler 

j  Cape  May  Warbler 

,  Black  -throated  Blue  W.utder 

l  Mtrile  Warbler 

i  Black- throated  Ci-rn  Warbler 

i  Cerulean  Warbler 

|  Blarkhurman  Warbler 

‘ ii-Mn  u-M.b  d  W.<.-I..er 
j  Ii.iy-brea.-ted  Warbler 

!  Black- 1  h. 1 1  War  bit- 

.  I’.ne  Wohler 


Northern  Watt-  thru- 

I- . ui '.ana  Vkalcr-ttiruj 
k.iitnoy  Warbler 

i  •Mine.-ti.  ut  W  »rb.«-» 
M-irn.nw  Warbler 
Yellow  -i  hro.il 
Yellow  -bren-fed  t'bllt 

I I-  e •  t«*,l  W  .rl.let 
'.Vikin  -  Warbler 
Ca rit.lM  Warbler 
Ke.p»tart 


WEAVER  BIRDS 

I  I  Ki-irhsh  Sparrow 

BLACKBIRDS  AND  ORIOLES 
Bobolink 
Meadowlark 
Wentern  Meadowlark 
Red-w  ir.kf  Biackli.nl 
Orchard  Oriole 
Baltimore  Oriole 
i  Rusty  Blackbird 

j  Brew  .T  »  ItLlrkbild 

i  LkMMMd  Crackle  nurr; 

I  !  Cow  bird 

TASALERS 
Scarlet  Tanaire- 
FINCHES.  SPARROWS,  etc. 
Cardinal 

ItuKe-b reacted  Grosbeak 

Induro  Hunting 

tbckciaael 

Eveninir  (iranbeak 

Purple  Finch 

P.ne  Orrvsbeak 

Redpoll 

Pine  Siskin 

<  loldfi  nch 

li'il  Crovtbill 

Wh.te-w  mired  Cne.«hill 

Ki -d-eyed  Tuwhee 

Savann  ih  Sparrow 


i  In p] a iiv'  Sparrow 
Field  Sparrow 
White.crnwn.tl  si-ar 
White-throated  Spa- 
fox  sparrow 
Lincoln  •«  Spa  now 
Sw.«mp  Sparrow 

L.itdancl  Lonirtpur 
-now  Hunt  my 

- it  i-  St  n.  1 1 


FIELD  NOTES 


Total  Species: 
Individuals: 
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Weather: 


FIELD  TRIP  RECORD 


Meteorological  Report 


Observers: 

William  A.  Klamm 
Nancy  R.  Klamm 


Field  Time: 

To: 

From: 

Total: 


Localities: 

> \xli  It-t.U'  ^CU/  0 U T  /  JlQj/ru 

^•xu-'  Zo.iu.<zi,  :-J MoXi-J ,  yCAjuu^u/'  JzuAdlz.  -S.™  Hdt 

jSt-iid  u^-  4  ■ ,  .UUu  fccLi.*.  n  7u:'  Clucks- . 


Distance:  By  Car  —  On  Foot 

Finish: 

Start: 

Total: 


Day  &  Date: 


WATER  BIRDS 

Common  Loon 


Horned  Grebe 
Pied-billed  Grebe 


Double-crested  Cormorant  »>  J.'.yj 


HERONS 
G rest  Blue  Heron 
American  Etrrm 
Snowy  Egret 
.Little  Blur  Heron 
Green  Heron  -C-cc*  -  ' ±ctttA 
Black -crowned  Night  Heron 
.American  Bittern 
Least  Bittern 


SWANS.  GEESE.  DECKS 
!  Whistling  Swan 


Canada  Gooee 
Snow  <  roone 
Blue  Goose 


Mallard 
Blaek  Duck 


European  Widgeon 


Pintail 

Greeji-winged  Teel 
Blue-winged  T*»| 
Shoveller 
.Wood  Duck 


Redhead 

Rinu-nerked  Durk 
C  an vaa-bark 
Greater  Scaup  Duck 
Lesser  Scaup  Durk 
American  Irolden-eve 
Buffle-head 


VULTURES.  HAWKS.  FALCONS 


!  | 

Turkey  Vulture 

1 

Sharp-shinned  Hawk 

>  i- 

Cooper  *  Hawk 

Red-tailed  Hawk 

• 

■  \ 

Red-shouldered  Hawk 

...  l 

Broad-wmged  Hawk 

. t 

Rough-legged  Hawk 

. 

t 

Bald  Eagle 

• 

Marsh  Hawk 

Osprey 

1 

Duck  Hswk 

*  ! 

! 

Spataaaw  Hawk 

Stilt  San<lpi|wr 
Semii*nim.iie«i  S.itulpn 
Western  Sandtutwrr 
Huff-brea-xled  Sandpit 
-•'anoerliiiw 


Red  Ph.naroiw 
Wilaon  ■  Pha/arope 
Northern  Phalarupe 


GALLINACEOUS  BIRDS 


Coot 


SHOREBIRDS 

Piping  Plover 
Semtpalmeted  Plover 
.Killdcar 
Holden  Plover 
Black-bellied  Plover 
Ruddy  Turnstone 


Olii-anuaw  , 

Knot 

White- winged  Scoter  *  i 

Pectoral  Sandpiper  * 

••  - -  - 

White* rum i<eu  Sendpu*er 

j  ,  i  .Ruddy  Duck 

Baird's  Sandpiper  • 

,  Hooded  Merganser 

Least  Sandpiper  • 

,  ,  j  American  Merganser 

.  ... 

.  . 

..Red-backed  Sandpiper 

1.  - -i  Red-bmeeted  Merganser 

Dowitcher  • 

Woodcock 
Wilson*  Smre 
Hudaonian  Curlew 
Upland  Plover 
Spotted  Sandpiper 
.  Solitary  Sandpiper 

W 1 1  let 

Greater  Yellow-letr* 
Lesser  Yellow- leva 


GULLS  AND  TERNS 
Glaucous  Gull 
Great  Black- becked 
Herring  Gull 
Ring-billed  Gull 
Franklin  a  Gull 
Bonaparte  •  Gull 


Forster  s  Tern 
I'ommon  Tern 
Caspian  Tern 
Black  Tern 


f  ,  Hungannn  Partridge 

«  Bob-white 

i  i  Jting-nerked  Pheasant 

•  1 

(  DOVES  AND  PIGEONS 

|  Rock  Dove 

i  J  Mourning  Itove 

UIDOU  blDflC 

•  j 

luAlloll  SIKUo 

1  i  King  Rail 

.  ,  CUCKOOS 

i  j  .  Virginia  Rail 

1 

I  |  Yellow-billed  Cuckoo 

i  i  ■Sor* 

i  1  Florida  GeJImule 

1 

I  1  Black-billed  Cuckoo 

OWLS 

Bam  Owl 
Screech  Owl 
Great  Horned  Owl 
Snowy  Owl 
Barred  Owl 
Long-eared  Owl 
Short-eared  Owl 
Saw- whet  Owl 


GOATSUCKERS.  ETC 

Whip-poor-will 
NichLhawk 


t 


Chimney  Swift 


Ruby-throated  1‘ummtngbird 


Belted  Kingfisher 


WOODPECKERS 

Flicker 

..  Rad- bellied  Woodpecker 
Red -headed  Woodpecker 
Yellow-bellied  Sapeueker 
.Hairy  Woofriecker 
Downy  Woodpecker 
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FLYCATCHERS 


• 

• 

• 

: 

: 

Eastern  Kingbird 

Crested  Flycatcher 

Phoebe 

Yellow-bellied  Flycatcher 

Acadian  Flycatcher 
.  Alder  Flycatcher 

Least  Flycatcher 

Wood  Pewee 

Olive-sided  Flycatcher 

Emjndonnx 

LARKS 

1 

l  Horned  Lark 

SWALLOWS 

*  ! 

1 

Tree  Swallow 

1 

1 

Bank  Swallow 

Rough- winged  Swallow 

Barn  Swallow 

I 

..  Cliff  Swallow 

•J 

Purple  Martin 

CROWS  AND  JAYS 

1 

•  i 

[  Blue  Jay 

[  1 

1  . Crow 

TITMICE 

i.  N ('THATCHES.  CREEPERS 

1 

R]ack-rnpt>ed  Chickadee 

l 

Tufted  Titmou.se 

White-breasted  Nuthatch 

Rid -breasted  Nuthatch 

!  1 

Brown  Creeper 

WRENS 

i 

1  House  Wren 

i 

i  Winter  Wren 

,  Bewick'*  Wren 

,  Carolina  Wren 

•  i 

i  lamg-billed  Marsh  Wren 

i  Short-billed  Marsh  Wren 

MOCKINGBIRDS 

Mockingbird 

0 

Catbird 

i  Brown  Thrasher 

THRl'SHKS 

®  !  i  1  Robin 

,  ,  ,  Wi»»|  Th rush 

t  \  Hermit  Thrash 

®  !  i  i  n.t ['hm<h 

,  ,  ,  '•  ray -cheeked  Thrush 


GNATCATCHERS,  ETC. 

Blue-gray  Gnatcalcher 
riolden -crowned  K  mulct 
Ruby-rrowned  Kinglet 
American  Pij'il 
Cedar  Waxwing 

Northern  Shrike 
Mint  rant  Shrike 

I  Starling 


V1RE0S 

White-eyed  Vireo 
Yeilo*»-t.‘. routed  Vireo 
Blue-headed  Vireo 
K.  d-eyed  Vireo 
Philadelphia  Vireo 
Warbling  Vireo 


WOOD  WARBLERS 
|  Black  and  W'hite  Warbler 

I  Prothonotary  Warbler 

I  Golden  .winged  Warbler 

i  Blue- winced  Warbler 

i  Tennessee  Warbler 

,  Orange-crowned  Warbler 

,  Nashville  Warbler 

i  I’arnla  Warbler  , 

t  Yellow  Warbler 

|  Magnolia  Warbler 

I  Cape  May  Warbler 

,  Black-throated  Mine  Warbler 

»  MeeMc  W  irhi-r  'jtjl+W  -  -UL  mjtUl 

|  lilac  k-ihro.ded  Gn«n  Warbler 

*  t'ernie.iii  Warbler 

i  Blackburnian  W'aibler 

|  4'he«tnut-si<l>d  W  arbler 

|  Bay-bre.ieted  Warbler 

1  Miai'k-  ih>||  Warbler 

^  P-.ne  Wfl.lpr 

i  Warbler 

J  I’.ilm  Warbler 

llu.fl  bird 

Northern  W  :%••*».» brush 
(axisian a  Wa'er- 'brush 
Kentucky  Warble* 

. . -it  Warl  i.r 

Warbler 


Mm 

Yellow  -rfi ri*at 
Yellin*  .|,r*  a«lial  l  'h 
ll  ««le.|  W  arbler 
Wilton's  Warbler 
Canada  Warbler 
Redstart 


WEAVER  BIRDS 
English  Sparrow 


BLACKBIRDS  AND  ORIOLES 
Bobolink 
Meadowlark 
Western  Meadowlark 
Red-wing  Blackbird 
Orcnard  Oriole 
Baltimore  <  trmle 
Rusty  Blackbird 
Brewer  s  Blackbird 
Bronied  Crackle 
Cow  bird 

TANAGERS 
Scarlet  Tanager 
FINCHES,  SPARROWS,  etc. 
Cardinal 

Roue- breasted  Grosbeak 

Indigo  Bunting 

Ilirkcissel 

Evening  Grow  beak 

Purple  Finch 

Pine  Grosbeak 

Red  (toll 

Pine  Siskin 

Goldfinch 

Red  Crossbill 

White- w  rnged  Crowbill 

Rid-eyeil  Tuwhee 

« ,  iatsh«>|i|*er  Si -arrow 
Henslirw  's  Sparrow 
Sharp-tai led  Sparrow 


Lark  Sparrow 
Slatr-rohired  Junco 
Tree  Sparrow 
Chipping  Si  arrow 
i  eld  Sparrow 
W h  ite-r  row  ned  Sparrow 

White- throated  Sparrow 

Fox  Sparrow 
l.meolr '«  Si  aimw 
Swamp  Sparrow 
Song  Sparrow 
Lapland  Longtpur 
Snow  Hunting 


FIELD  NOTES 


Total  Species: 
Individuals: 
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APPENDIX  E 

SAGINAW,  MI,  CDF  BOTULISM  CONTROL  MANAGEMENT  PLAN 
(Includes  an  excerpt  from  the  1982  Saginaw  CDF  Operations  Manual 

referring  to  botulism  control.) 
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CONFINED  DISPOSAL  FACILITY 
BOTULISM  CONTROL  MANAGEMENT  PLAN 
SAGINAW,  MICHIGAN 
JANUARY,  1982 


I.  DATA  GATHERING  PHASE 
Saginaw  Bay  CDF  Monitoring  Plan 

1.  Site  visits:  Once  per  2  weeks  starting  when  temperatures  reach  the  mid-60’s 
(around  15  April).  Once  per  week  starting  mid- June. 

2.  Monitoring  team  will  consist  of  at  least  one  person  from  the  Corps  and  one  person 
from  the  Michigan  Department  of  Natural  Resources  (MDNR). 

3.  Corps  will  provide  boat. 

4.  Corps  will  provide  instruments  to  measure  temperature  and  dissolved  oxygen  (DO). 

5.  Personnel  will  walk  the  perimeter  of  at  least  the  north  dike. 

6.  Measurements  of  temperature  and  DO  will  be  made  of  any  accessible  ponded  water. 

7.  Inspectors  should  indicate  on  map  of  CDF  (using  a  new  map  every  week): 

a)  Locations  of  birds: 

1.  Numbers  &  types  (species)  estimated. 

2.  Conditions  of  birds. 

b)  Note  on  map:  mud  areas,  ponded  water,  mud  crack  areas,  dry-firm  areas. 

c)  Note  on  map:  areas  with  vegetation. 

d)  Other  general  comments  should  be  written  at  bottom  of  map  or  attached,  includ¬ 
ing  climate  conditions. 

8.  Inspectors  will  take  12  photos  each  trip  showing  general  condition  of  the  facility. 

II.  REACTION  PHASE 

Saginaw  Bay  CDF  Immediate  Response  Plan 

1.  If  the  monitoring  team  reports  sick  or  dead  birds  or  other  individuals  report  sick  or 
dead  birds,  the  Corps  and  MDNR  will  react  immediately. 

2.  Initial  contacts  are  Stanley  R.  Jacek,  Corps  of  Engineers  (313-226-6796)  and  Daniel 
Morgan,  MDNR  8-253-3930  (517-373-3930). 

3a.  Sick  and  dead  birds  collected  will  be  provided  to  the  MDNR  field  representative, 
and  MDNR  laboratories  will  make  the  determination  of  whether  or  not  botulism  is  present 
in  the  affected  birds. 

3b.  Response  will  include  an  increase  in  field  visits  to  two  or  more  times  per  week  to 
remove  dead  birds. 
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4.  If  botulism  is  found  by  the  MDNR  to  be  the  problem,  exploders  will  be  put  into 
operation  -  up  to  nine  on  the  north  cell  dike.  (If  more  exploders  are  needed,  borrow  from 
FWS,  and  purchase  more). 

5.  Experiments  with  placement  of  imitation  snow  owls  on  rafts  will  be  accomplished. 
Owls  to  be  provided  by  the  MDNR  Roscommon  Office. 

6.  Additionally,  a  determination  would  be  made  as  to  whether  or  not  operational 
changes  should  be  made  as  a  response.  These  changes  could  include: 

a.  Stopping  dredging. 

b.  Pumping  more  fresh  water  after  each  dredge  load  discharge. 

III.  LONG-RANGE  OPERATIONAL  PHASE 
Saginaw  Bay  CDF  Operational  Plan 

This  plan  is  predicated  on  the  knowledge  that  water  management  practices  within  the 
disposal  site  are  the  key  to  the  successful  control  of  the  toxin-producing  bacteria. 

This  plan  includes  the  following: 

1.  Date  of  Material  Placement 

a.  Place  material  into  the  CDF  as  late  in  the  year  as  practicable.  Cold  weather  (less 
than  68°  F)  inhibits  production  of  the  toxin.  Not  discharging  into  the  CDF  will 
keep  sediments  dry,  thus  inhibiting  bacterial  growth. 

b.  Fall  material  placement  has  an  added  advantage  of  holding  back  the  protein  sub¬ 
stitute  (organics  in  the  dredge  material  which  the  bacteria  need)  until  after  it  is 
too  late  in  the  year  for  the  bacteria  to  grow. 

2.  Planned  Distribution  of  Dredged  Material  Within  the  Dikes 

a.  Place  material  directly  into  the  low  areas  (presently  on  the  east  side)  during  dredg¬ 
ing  operations.  This  would  allow  the  mud  flats  to  dry  out,  and  keep  a  water  layer 
over  the  most  recently  placed  material. 

b.  Movement  of  material  after  initial  dredge  placement  by  use  of  small  hydraulic 
dredge  placed  within  CDF. 

3.  Drying  of  Sediments  Within  the  CDF 

a.  Evaporative  drying  will  remove  water  from  the  upper  few  inches  of  dredged 
material  by  capillary  resupply  of  the  soil,  resulting  in  crust  formation.  This  aids 
precipitation  runoff  via  desiccation  cracks. 

b.  Good  surface  drainage,  rapidly  removing  precipitation  and  preventing  ponding  of 
surface  water,  accelerates  evaporative  drying.  The  most  efficient  method  of 
promoting  good  surface  drainage  is  by  constructing  drainage  trenches  in  the  dis¬ 
posal  area.* 


*  EM  1110-2-5007  18  Dec  1978. 
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c.  A  dragline  could  be  used  to  form  a  perimeter  trench,  12  to  15  ft  inside  the  dike, 

6  to  8  ft  wide,  and  12  to  24  in.  deep.  Operations  would  normally  begin  at  the 
weir,  digging  a  sump,  extending  into  the  disposal  area  using  maximum  boom  and 
bucket  reach.  Because  the  material  is  already  piled  to  the  top  of  the  weir,  at 
Saginaw,  it  would  probably  be  best  to  allow  it  to  drain  to  the  east  side  into  the  ex¬ 
isting  pool,  and  pump  that  pool  down  to  lake  level  if  necessary.  The  excavated 
material  would  be  cast  on  the  interior  slope  of  the  perimeter  dike. 

d.  Interior  drainage  via  drainage  trenches  should  be  initiated  when  perimeter  trench¬ 
ing  decreases  fluid  consistency  of  dredged  material  below  the  thin  drying  skin  to 
allow  trench  construction  to  a  significant  depth,  and  support  capacity  of  the  soil 
allows  conventional  low  ground  pressure  construction  equipment  to  enter  the  dis¬ 
posal  area  to  construct  the  trenches. 

e.  After  the  above  trenching  has  dried  the  top  dike  crust  out  sufficiently,  a  conven¬ 
tional  dragline  may  be  placed  in  the  CDF  on  mats  and  trenching  may  take  place 
at  4-month  intervals. 

f.  Once  a  crust  of  25  in.  is  achieved  a  small  dragline  may  be  able  to  operate  with 
mats. 

4.  Surface  trenching  and  drying  not  only  decrease  the  chance  for  botulism,  but  help 
prevent  mosquito  problems,  and  firm  up  the  soil  for  future  use  of  the  facility.  Drying 
the  sediments  also  increases  CDF  capacity.  On  a  large-scale  basis,  costs  of  creating  dis¬ 
posal  volume  by  progressive  surface  trenching  range  from  $0. 10/yd3  to  $0.30/yd3  (1977 
dollars).* 

IV.  STUDY  PHASE 

1.  Use  of  consultants  to  provide  recommendations  on  dike  management  to  minimize 
botulism  outbreaks. 

a.  WES  -  Presently  we  have  contacted  the  US  Army  Engineer  Waterways  Experi¬ 
ment  Station  (WES)  at  Vicksburg,  MS.  A  representative  from  WES  is  scheduled 
to  make  a  site  visit  to  Saginaw  in  April.  This  site  visit  will  provide  the  basis  for 
immediate  advice  and  a  longer  range  study  of  disposal  area  management  to  mini¬ 
mize  outbreaks  of  botulism. 


Technical  Report  EL-81-1 1,  Dec  1981,  pg  137. 
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EXCERPT  FROM: 
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27.  BOTULISM  CONTROL 

a.  General  -  Botulism  poisoning  occurs  as  a  result  of  ingestion  of  toxin  produced  by 
the  bacterium  Clostridium  botulinum.  The  conditions  for  growth  are  simply: 
warm  temperature,  animal  protein  food  supply,  and  high  moisture  content  or 
water. 

There  are  now  six  known  types  of  botulism,  each  type  designated  by  a  letter  (A- 
F)  but  all  are  strains  of  the  same  bacterium.  Type  C  is  responsible  for  most  water- 
fowl  mortalities.  Types  A,  B,  E,  and  F  affect  humans  while  D  affects  cattle. 

Type  E,  in  addition  to  causing  human  disease,  also  causes  losses  of  some  water- 
associated  birds  in  the  Great  Lakes  area.* 

Perched  ponds  and  mud  flats  with  warm  stagnant  water  and  dead  fish  or  inver¬ 
tebrates  brought  up  with  dredged  material  facilitate  botulism  and  should  be 
avoided.  The  most  effective  method  of  preventing  botulism  is  to  manage  the 
CDF  with  the  objective  of  drying  the  dredged  sediments,  and  to  maintain  close 
surveillance  of  the  CDF  during  periods  of  high  potential  for  botulism. 

b.  Botulism  Surveillance  Period  -  If  mud  flats  are  present,  botulism  can  occur  when 
temperatures  reach  the  mid  60s.  Therefore,  inspections  of  the  CDF  should  be 
made  periodically  between  15  June  and  31  October.  Between  15  June  and  1 
August  inspections  should  be  made  at  least  once  every  2  weeks.  During  the  most 
critical  botulism  season,  1  August  thru  31  October,  inspections  should  be  made  at 
least  once  per  week.  Botulism  sickness  in  waterfowl  can  be  identified  by  the  fol¬ 
lowing  symptoms  which  are  a  result  of  the  extent  to  which  the  central  nervous 
system  is  paralyzed: 

(1)  The  bird  is  unable  to  fly  but  may  still  be  able  to  swim  or  walk. 

(2)  The  bird  can  only  sit,  or  flop  on  the  ground,  often  not  even  being  able  to  raise 
its  head.  In  this  case  the  bird  will  die  from  lack  of  food  and  water  but  could 
survive  if  given  fresh  water  and  protected  from  direct  sunlight  and  predators. 

If  dead  or  sick  ducks  are  found  in  the  facility,  the  following  actions  should  be  taken  im¬ 
mediately: 

(1)  Contact  Mr.  Don  Bilmaier,  Chief,  Operations  and  Maintenance  Branch,  313- 
226-6796,  who  will  contact  the  MDNR  field  representative. 

(2)  Bury  all  carcasses  immediately,  or  place  carcasses  in  plastic  bags  and  remove 
from  the  site.  (A  single  decomposing  carcass  (animal,  fish,  or  bird)  can 
produce  enough  botulism-infected  maggots  to  kill  many  waterfowl.) 

(3)  Sick  birds  collected  shall  be  given  water  and  provided  to  the  MDNR  field  rep¬ 
resentative  for  determination  of  whether  or  not  botulism  is  present  in  the  af¬ 
fected  birds. 


*  Resources  Agency  of  California.  1971.  "Waterfowl  Botulism  Management,"  Wildlife 
Management  Leaflet  No.  14,  Sacramento,  CA. 
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c.  If  botulism  is  found  to  be  the  problem,  the  Chief,  Operations  and  Maintenance 
Branch  will  direct  the  appropriate  response  in  accordance  with  the  Detroit  Dis¬ 
trict  "Botulism  Control  Management  Plan"  prepared  for  the  Saginaw  CDF. 
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